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break this door down. Better not lose your keys. 


We dont test our doors at Stanley. 
We punish them. We punish them 
with wind. With water. With very large 
metal objects. And when we re done, 
we nta them some more. 

lf we sound like violent folks, 
please forgive us. We re not. In fact, 


we love flowers, birds and other 


living things. But to make a better 
door, you have to be tough. 

That's why everything we make at 
Stanley is specifically designed to 
be around for a while. Like until the 
next millennium. Whether its a mirror 


door that doesn't come off its track or * 


a fiberglass hammer that doesn і 
break on mis-hits, the same will 
always be true. After , 

around f for more than 5С 

definitely know a thing 


or two about | longevity. iste you AS METER 
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Store at these playful images called autostereograms and 
they transform into dioramas that reveal 3-D secrets. A tech- 
nique known as the Magic Eye defies the adage that what 
you see is what you get. 


THe DIGITAL WARRIOR 
SO 

Soldiers of the 21st century will be heavily armed—with 
computers. As a whole new form of warfare evolves, ot 
vanced technology will help the armies of the future assess 
enemy positions more precisely, attack foes more rapidly, 
and even kill them more efficiently. 


Euro TOOLS 

66 

Improved ergonomics, performance, safety, and ecological 
concerns underscore the latest tools from the Cologne Inter- 
national Hardware Fair. Even the humble screwdriver is get 
ting into the act with a radical new design. 


THE Last Men On 
IMooN 


THE 
ZO 
Twenty-five years ago, the age of manned lunar exploration 
began. Three years later, it came to a stunning, if premature, 
end. Astronauts Cernan and Schmitt roved and rollicked 
through the fantastic moonscape of the landing site and um 
covered geological wonders there. 


CARS To CoME 
S/O 


Our yearly roundup peers five years into the future fo give 
you a jump on what to expect from automakers. On the hori- 
zon: о radical next-generation Taurus, о hot new Corvette, 
and a dramatic revision of Chrysler's minivan. 


DRIVING THE DREAM 
82 


Honda's solar-electric, trans-Australia record holder is a car 
you wear. Efficiency, durability, and winning are the point. 
We take you inside the snug fit of the Honda Dream for a 
spin across the Mojave desert. 
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DIGITAL WARRIOR 


E y the end of next year, the com- 
bat strength of the U.S. Army 


will be at its lowest level since 
1939, at only 495,000 troops. Yet the 
risk of American involvement in 
future warfare is hardly remote. How 
will our forces respond? The answer 
lies in the vast, ongoing transforma- 
tion of the very nature of combat. 
Beginning with our cover story in this 
issue, POPULAR SCIENCE takes a look 
at how military gear, tactics, and 
strategy are meshing with the age of 
computers to revolutionize the future 
of warfare. 

In the first of our two-part series, 
we focus on the Army's multibillion- 
dollar effort to computerize the battle- 
field of the 21st century. Associate 


Computer warfare: Editor Langreth, covering the digital war games. 


Editor Robert Langreth, who wit- 
nessed the Army's most extensive 
"digitized" battle demonstration to 
date, concludes that the aim of a high- 
ly computer-aided army of the future 
is as much defensive as offensive. “In 
the smoky chaos of battle," he notes, 
*many an attack stalls or fails 
because tanks or troops become dis- 
oriented or lose contact with one 
another." Lifting this fog of battle is a 
high priority for computers on the 
battlefield. 

With the new capabilities of com- 
puters as military aids come new vul- 
nerabilities, as well. There is zero tol- 
erance for error in battle, so glitches 
that merely annoy in the office 
become matters of life or death in 
combat. Photographer John Carnett 
who shot our cover subject, Pfc. Brian 
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Jackson, in full laser-enhanced field 
gear, wonders: “What happens when a 
soldier is surrounded by bad guys and 
his computer display reads ‘hard disk 
failure’? How does he recharge his 
batteries in the field?” 

In an era when civilian and mili- 
tary infrastructures are increasingly 
silicon-based, computers even loom as 
weapons—and targets—in their own 
right, Associate Editor Judith Gun- 
ther reports. Still, the weakest link in 
the digital chain remains all too 
human. Assistant Editor Suzanne 
Kantra reports that even though 
more than $100 million has been 
spent on electronic systems since the 
Gulf War to help eliminate so-called 
friendly-fire casualties, a recent 
shootdown of U.S. helicopters by our 
own jets, resulting in 26 dead, was 
caused by human error, which no 
mere silicon-based system can com- 
pletely avoid. 


work has often appeared in this 
magazine, was only 13 when 
Neil Armstrong 
and Buzz Aldrin 
achieved the his- 
toric Apollo 11 
moon landing 25 
years ago. Chaik- 
in has been a 
vicarious partici- 
pant in the Apollo 
aventure and its 
sequels ever since. 
Some ten years 
ago, he began 
writing a book 
that is the most 
5 comprehensive 
z history yet of our 
moonfaring. In our 
excerpt, “The Last 
Men on the Moon,” 
Chaikin chronicles the 1972 Apollo 17 
experiences of Gene Cernan and Jack 
Schmitt, last of the moonwalkers. “By 
that time,” Chaikin recalls, “we had 
stopped watching.” 

So why do we feel compelled to look 
back? Chaikin says that the Apollo 
astronauts are a “unique handful of 
men who have been to the edge of 
human experience.” And as a result of 
their heroic journeys, “we touched the 
face of another world and became a 
people without limits.” 


Bee Andrew Chaikin, whose 
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. Now you can own the car that challenged America's automotive  giants— 


" 
"ЫіН . 


Shown smaller than actual size 
of 9" (22 85 cm) in length. Scale 1:24 


Only 51 were ever built! And this is the only 
official die-cast replica of the limited edition car whose styling 
and engineering advances still influence automotive design today! 


on the 1948 Tucker— Serial 
Number 31—he retained for 


Half a century ago, Preston 
Tucker challenged the giants 


minutes flat! The "passenger- 
safe" interior! 


Satisfaction Guaranteed 
If you wish to return any Frank- 


of the auto industry by pro- 
ducing his vision of what an 
American car should be. 

Now you can own that auto- 


his family s personal use! 

Like the original, it's /oaded 
with exciting features. The 
third "Cyclops" headlight! The 


It's a car so significant it in- 
spired a major motion Picture: 
Lucasfilm Ltd's Tucker: The 
Man and His Dream." Yours 


lin Mint Precision Models pur- 
chase, you may do so within 
30 days of your receipt of that 


purchase for replacement, credit 
or refund. 


motive legend. In a superb im- 
ported die-cast replica based 


"helicopter-type" rear engine. 
designed to be replaced in 15 


now for just $135, payable in 
monthly installments. 


PLEASE MAIL BY SEPTEMBER 30, 1994 FOR GUARANTEED CHRISTMAS DELIVERY 
à; | FRANKLIN MINT PRECISION MODELS, FRANKLIN CENTER, РА 19091-0007 
YES! Please enter my order for the exciting 1:24 scale die-cast replica of 
1948 Tucker, to be sent to me hand-assembled hand-polished and ready for 
mmediate display 
| need SEND NO MONEY М 
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- TALK BACK 


Focus On Forest Issues 


an This Man Save Our Forests?” 
[June] glowingly describes the presi- 
dent's forest plan, saying "the Clinton 
administration commissioned a group 
of scientists and technical experts." But 
a balanced article would have noted 
that the behind-closed-doors process 
used to create the plan violates the Fed- 
eral Advisory Committee Act (FACA), 
which requires open meetings. No one 
debates that, when an old-growth forest 
is harvested and replanted, what grows 
back is not an old-growth forest. But it 
is a managed resource that provides 
benefits to society. There are trade-offs 
to everything, and so far I haven't found 
anyone willing to live in a cave to avoid 
harvesting timber. 
Timm Locke 
Western Wood Products Association 
Portland, Ore. 


The presidents plan has not been de- 
clared in violation of FACA, although 
related lawsuits are pending. What has 
been judged improper by a U.S. dis- 
trict court is the process used for devel- 
oping the Forest Ecosystem Manage- 
ment Assessment Team's report—the 
scientific basis of the forest-manage- 
ment portions of the president's plan. 
Nonetheless, the court did not embargo 
or otherwise restrict the use of this sci- 
ence report.—Dawn Stover 


hirty percent more U.S. timber 
grows each year than is cut. Also, 
man’s suppression of naturally occur- 
ring fires has changed local ecosys- 
tems as surely as clear-cutting. Good 
management mimics the factors that 
created the original forests and har- 

vests no more timber than is grown. 
Niels L. Martin 


Sixes, Ore. 


hey look good from a forester’s per- 

spective, but to the untrained eye 
your clear-cut and “new forestry” pho- 
tos create a negative impression be- 
cause you did not explain them. You 
should have pointed out the different, 
visible stages of tree regeneration. Al- 
so, saying that “Deforestation in the 
Northwest is far worse than in the 
Amazon rain forest” is pure hogwash: 
The only Northwest deforestation is 


for urban development and trans- 

portation corridors. In the Amazon, 

however, deforestation is for agricul- 
tural development. 

James К. Craine 

California Forestry Association 

Sacramento, Calif. 


“Deforestation” means the “clearing of 
forests.” In U.S. industrial and nation- 
al forests, trees are replanted.—D. S. 


(ш Ward Thomas is not the first sci- 
entist to head the Forest. Service. 
Former chiefs Richard E. McArdle and 
John McGuire were also scientists. 
Thomas also wasn't the Service's chief 
wildlife biologist. 

Jim Rathbun 

Libby, Mont. 


Before serving as Forest Service chief 
from 1952 to 1962, McArdle was a sil- 
viculturalist. McGuire, who was chief 
from 1972 to 1979, was an economist. 
Both men could be considered research 
scientists. Before becoming Forest Ser- 
vice chief, Thomas was chief research 
wildlife biologist and project leader at 
the Range and Wildlife Habitat Re- 
search station in La Grande, Ore. He 
was the highest-paid research biologist 
in the Forest Service.—D. S. 


NEEDED KNOWLEDGE 


hank you for the story about air-bag 
safety [^Caution: Air Bags At 
Work," Automotive Newsfront, June]. 
General Motors presented data to the 
National Highway Traffic Safety Ad- 
ministration on out-of-position and in- 
fant-seat occupants in the mid-1970s, 
the early days of the air bag. Now that 
this technology is widespread, the 
public should be informed. 
Robert C. Stempel 
Southfield, Mich. 


Stempel is a former GM chairman. 


INSPIRED By NATURE 


n *Nature's Architect" [June], archi- 

tect Eugene Tsui states, "nature 

doesn't build boxes." What does he 
think a plant cell is? 

Alan E. Wright 

Salt Lake City 


Correction: The graphics card shown 
in Computer and Software Newsfront 
[July] was manufactured by Diamond 
Computer Systems. 


Address your letters to Readers Talk Back, POPULAR SCIENCE, 2 Park Ave., New York, N.Y. 10016; fax them to 212-481-8062: 
or send electronic mail to our CompuServe account number, 75140,1732. The letters may be edited for space and clarity. Due 
to the volume of mail, we regret that we cannot answer unpublished letters. 
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‘Course, whens the last time you saw an empty So with our Xtracab DX you get all the cool 
‘Toyota Truck? Chances are youre gonna find stuff options you see above at a savings of up to $850. 
like a jet ski, a couple of mountain bikes or scuba And you even get something you wont find as an 
gear. But right now, you can get any one of 17 Toyota option on any other truck. Like legendary Toyota 
Truck models fully loaded with something else. quality. Now thats sure to take a load off anyones 
Our Special Extra Value Option Packages. mind. Toyota Trucks. You just gotta love 'em. 


CD TOYOTA Trucks 


"I love what you do for те” 


Call 1-300-GOTOYOTA if youd like a Truck brochure and the location of your nearest dealer. Toyota reminds you to Tread Lightly!” on public and private land. “Vehicles shown with optional vent windows. Savings based on 
manufacturers suggested retail price of individual options on selected models actual dealer price of option package and customer savings may vary Buckle Up! Do it for those who love you. ©1994 Toyota Motor Sales, LISA., Inc. 


DOING WHAT'S RIGHT FOR NATURAL RESOURCES. 


America and the Environment 


The Sky Isn't Falling 


t used to be you weren't supposed to talk about sex, 
politics or religion in polite society. In some parts of 
the country today, you have to add the E word: envi- 


ronment. B Each side of the environmental 


debate has its demons. On one hand, there's the "eco- 


fascist,” who thinks economics should 
play no part in environmental policy. 
On the other hand, there's the "devel. 
opment zealot," ready to pave over 
anything in search of a buck and 
damn future generations. 

Particularly in the West, these two 
extremes have made talking about the 
envíronment not only a socíal gaffe 
but downright dangerous to your 
health. Truth is, neither extreme in 
the environmental debate holds for 
the American public. In our third an- 
nual Times Mirror Magazines Nation- 


Environmental Issues 
Americans Want to See лате 


Shortages of Good Drinking Water 


ie Anima: and eects 
Plants, Animals, and Insects | | 74% 


al Environmental Forum Survey, con- 
ducted by The Roper Organization, 
we find a public that cares deeply 
about the environment, is ready and 
willing to take action, but is also prag- 
matic and realistic about what can 
and should be done. 
Jobs vs. Environment 

Three years in a row, we've found 
that most Americans (66 percent in 
1994) believe that environmental pro 
tection and economic development can 
go hand in hand. And virtually every 
American agrees that we can find a 


while making sure that 
our rivers, lakes, moun- 
tains, and wildlife are 
protected. But when 
faced with a choice be- 


tween these two goals, 


88° 
Loss of Open Areas, Woods, and ИТС 
al Places 
Pollution of Toxic V Waste Sites Ce GT 


| six out of ten Ameri- 
cans say the environ- 
ment is more important. 

This doesn't mean 
that the cost of environ- 
mental protection is not 
important. When asked 


FIREFIGHTER FUND ESTABLISHED Times Mirror Magazines has | 
| Service and Bureau of Land Management (BLM) to foster recreational activities on our public lands. The tragic loss of 14 Forest Service and 
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whether the costs of protection should 
be considered when deciding 
whether, for example, to save an en- 
dangered species, 63 percent of Ameri- 
cans surveyed say yes. This is an eight- 
point increase over 1993 and a 13 
point rise over 1992. 

Lock It Up? 

Stereotypical thinking says if 
you're an environmentalist you favor 
putting natural resources off-limits. 
But, although 1994 finds that 79 per- 
cent of Americans care about protect- 


; ing the environment, most of us are 


| conservationists (72 percent, a consis- 


tent number three years running). We 
believe that through sound manage- 
ment, we can both protect and enjoy 
the use of natural resources. 

The conservation approach is also 
evident in the way Americans view 
outdoor recreation and its effects on 
the environment. More than eight in 
ten feel that the use of land and water 
for hiking (88 percent), downhill ski- 
ing (81 percent), and fishing (80 per- 
cent) poses no harm to the environ- 
ment. Slightly less (75 percent) feel 
this way about camping and golf, with 
68 percent believing hunting poses no 
harm to the environment. Only power 
boating is seen by a majority of the 
public (53 percent) as being harmful 
to the environment. 

Water Concerns High 


Stop an American on the street 


15 partnerships with the US. Forest 


c1 trapped ín a western Colorado forest fire in July, will be remembered by all who share a love for the outdoors and an admira- 


bacc йы яша саа who pect К Ta ua а Gola сес bad bon established. We urge you to make a donation by 


ойша da 


eck to the Canyon Creek Firefighters’ Fund and mailing it to: Times Mirror Magazines Conservation Council, 1705 Г 


eSales St. N.W., 


Suite 501, Washington, D.C. 20036. We will combine your donation with our own and forward it under your name to the Firehghters Fund. 


al 


and ask what he thinks is the greatest _ 


out of four will say “water pollution.” 
Water pollution and water conserva- 
tion are far and away the most impor- 


fact, almost nine in ten people who said 


| they would be likely to contribute to 


environmental groups pick pollution of 
lakes, rivers, streams, and coastal waters, 
as well as shortages of safe drinking wa- 
ter, (both 88 percent) as top priorities 
(see chart, previous page). 
Caring for What We've Got 

Each and every American is part 


owner of more than 700 million acres | 


in Natíonal Parks, Forests and 


Refuges, as well as Bureau of Land | 
| Management holdings. As previously 


reported ín these pages, some of these 
lands are ín a sorry state because 
while Congress has been buyíng up 


new propertíes, ít has not been as 


anxious to take care of what we al- | 


ready own. 
Our survey found that Ameri- 


cans feel strongly about maintaining 


| these lands. Americans say $3 


| should be spent on maintaining pub- 


líc lands for every $2 spent on buy- 
ing new lands. And money generat- 
ed from entrance fees on public- 
lands facilities should (say 86 per- 
cent) remain with local parks and 
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public lands rather than be turned 
over to the general coffers of the gov- 
ernment, as is the case today. 
Getting Involved 

At the end of the ‘80s, about one- 
quarter of Americans identified the 
environment as one of their top two 
or three personal concerns. Concern 
today has settled to about one-sixth of 
the public. This change reflects a shift 
in focus to other issues—crime, health 
саге, etc_—but it also suggests that this 


| previous anxiety has been reduced 


somewhat by actions the public per- 
ceives are under way by the current 


administration (55 percent of the pub- 


lic said they are satished with Clin- 


ton's environmental efforts). 
What we do find growing, howev- 
er, is personal involvement in solving 


In this year's survey, we find a 
strong commitment on the part of most 
Americans toward protecting the en- 
vironment, with significant numbers 

$ Nine out of ten feel they person- 
ally can help the environment. 

Ф A plurality (48 percent) are will- 
ing to pay an extra 25 cents for a gal- 
lon of gasoline if the money is used to 
help the environment. 

Ф One ín five Americans uses the 


environment as a litmus test in the 
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voting booth, a significant number in 
light of all the possible issues on which 
to base one's vote. 

Ф More than 100 million Ameri- 
cans (42 percent) say they have con- 
tributed to environmental organiza- 
tions and 54 percent say they are 
likely to do so. 

! ‚ Moderation Rule 

Statistics can be mind-numbing. 
What we've learned once again is that 
Americans are seeking sound, prag- 
matic solutions to environmental 
problems that balance environmental 
and economic concerns. Extremists at 
either end of the environmental spec- 
trum don't have much sway with the 
American public, which considers it- 

This year the TMM Conservation 
Council joined with the Chevron 
Corp. in honoring individual conser- 
vationists and organizations that have 
developed pragmatic solutions to en- 
vironmental problems that balance 
vation Awards program, now enter- 
ing its 4151 year, is currently seeking 
nominees for 1995. For a copy of the 
nomination guidelines, write to: Dr. 
David B. Rockland, TMM Conserva- 
tion Council, 1705 DeSales St, N.W. 
Suite 501, Washington, D.C. 20036; fax 
(202) 467-4858. 


From the Editors of Popular Science 


aking sure we have enough fresh water will be 


tap while brushing your teeth. Public drinking water ac- 


| especially crucial in the coming half century, 
when the population of the United States is ex- 
pected to increase by 50 percent. 

Like politics, water issues are local. The Northeast, 
for example, is relatively water-rich. West of the 100th 
meridian, the nation turns starkly drier. Some 70,000 
dams built in the Lower 48 helped open the West, but 
the resulting reservoirs will eventually fill with river-borne 
silt, while natural salts dissolved in irrigation water are 
slowly poisoning farmiands. The dams have also altered 
fish habitat; American Rivers, a watchdog agency based 
in Washington, D.C., claims one-third of U.S. freshwater 

Underground water is also being drawn at an unreplen- 
ishable rate. Fully one-quarter of the Southern Ogallala, 
the nation's largest aquifer, has been sucked out since the 
19505; nature may take thousands of years to refill it. 

New federally mandated plumbing standards, which 
took effect this January, should eventually reduce con- 
sumer water use by one-third. But conservation isn't just 
a matter of installing low-flow toilets and turning off the 


counts for just 11 percent of total freshwater use. Indus- 
try and agriculture consume the rest. It takes, for exam- 
ple, 300 million gallons of water to produce a day's 
supply of newsprint for Americans. 

Agriculture alone requires two-thirds of the world's 
drinking water, says the Worldwatch Institute. In this 
country, turning the Southern California desert into a gar- 
den spot also has made it the nation's largest water user. 
The Central Valley Project Improvement Act of 1992 en- 
courages conservation in California. The act strikes a bal- 
ance among the often competing water needs of agricul- 
ture, cities, and fish and wildlife. 

Technology and research will also help, as farmers 
switch to water-saving irrigation techniques and sys- 
tems and learn to substitute crops that need less water. 
Another alternative is reclaiming waste water. Irvine, 
Calif., for example, has put its reclaimed water to non- 
potable uses since the 1930s, saving 90 percent of the 
potable water that would otherwise be used. There are 


now some 2,000 reclaimed-water projects in 34 states. 


— Mariette DiChristina 


BACK-ROADS BIKE 


For adventurers who want to go where the blacktop doesn’t, the BMW R11006S 
motorcycle combines the company’s fuelinjected, new-generation flat-twin “box- 
er” engine with an anti-dive Telelever front suspension system and high ground 
clearance. Price: $11,890 with antilock braking. 


POCKET | 
PHONE | 
Sony bills its petite CM-R111 cellular | 
phone as the size of a credit card, 
which is ttue—almost. The 3.4-inch 
by 2.5-inch unit is roughly equal to 
the width and height of a plastic card, 
but it's nearly an inch thick and | 
weighs 6.6 ounces. For hands-free op- | 
eration, it comes with a card-size re- 
mote controller and earphone-micro- 


SLENDER 
SYSTEM, FULL SOUND набо 
phone device that clips to the ear. 


A mere four inches thick, the BeoSound 2000 music system can be mounted on Дн a Eis 

a wall or carried to a table or bookshelf by a handle that doubles as an antenna. i ng Aes ay maon 
The unit features ап infrared sensor for access to its AM/FM tuner, CD player, and igs fime af te hours. Ts on enis id | 
cassette deck. Price: $1,595. Bang & Olufsen, 1150 Feehanville Dr., Mount Japon and Europe ой $950: | 


Prospect IL 60056. U.S. sales are being considered. 


LOVE BOAT 
Princess Cruises plans a 1997 launch 
for what should be the largest pas- 
senger vessel ever built. The 
100,000-ton ship will accommodate 
2,600 passengers. A virtual reality 
theater, a driving range simulating 
world-famous golf courses, and а 
nightclub 15 decks above the sea are 
PEE ee REE expected features. 


10 « POPULAR SCIENCE SEPTEMBER 1994 


JACK-OF-ALL-SYSTEMS 


A TV tuner and AM/FM radio take Packard-Bell's Spectria line of computers beyond 
mere multimedia machines. Software also enables the system to work like п VCR, 
М so you can program your computer to catch your favorite shows while you work. 


Д TURN FOR 
THE BETTER 


With its distinctive rotating head, 
Panasonic's Offset Drill/Driv- agg 
er con be set at eight differ- 


ent positions, simplifying 
work flush against walls, in- 
side cabinets, and in other | 
hard-to-reach places. The 
cordless tool has a 9.6-volt | 
battery. It's part of the com- 
pany's Predator line (see “Euro 
Tools," this issue). A price has 
not yet been set. 


Other features include stereo speakers, a CD-ROM drive, a fax modem, and an an- 
swering machine. The systems sell for $1,000 to $3,000. 


COMBO SCOPE 


Zoom in on distant objects with Nikon’s 78mm Fieldscope. Its low-dispersion op- b ER е" 
ч fics provide color and contrast fidelity at ranges from 15x to 45x while im- m no m 
proving brightness when lighting is dim. Add an adaptor, and the 
Fieldscope functions as an F13.3 800mm telephoto lens. =, h 
The basic scope sells for $1,860. Various eyepieces a alt= 
and accessories are extra. FA 


MARIO FERRO 


MICROSCOPE 
DISPLAY 


Teachers, doctors, or other profession- 
als can point the 50x zoom lens of 
Sharp’s YH-750M electronic micro- 
scope at a subject and its magnified 


For households with chronically slow 
drains, the Hydrodrain replaces a stan- 


color image is stored, ready to be dis- dard U-shaped trap with a three-filter 
played on a monitor. basket that separates solids and 
Three images at a time grease from waste water. While the 


сап be retained in the 
unit’s memory. Handy 
indeed for skin exams, 
parts inspections, and 
science education. Avail 
able only in Japan, it 
costs approximately 
$3,800. 


device would need to be emptied peri- 
odically, it should eliminate the need 
for augers, corrosive chemicals, or a 
plumber. Projected price: approxi- 
mately $40. Hydrodrain, Box 
86876, Phoenix AZ 85080. 
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B. ying a car with anti-lock brakes is a smart 
move. But what about when youre not braking? When 
youre just driving? Cornering? Or tackling a slippery 
hill? That's when you need Subaru AI-Wheel Drive. 

ACTIVE SAFETY. 
THE BEAUTY OF ALL-WHEEL DRIVE. 

Unlike passive safety features such as seat belts and 


air bags, Subaru All-Wheel Drive is always working to 


help keep you out of trouble. Under normal conditions, 


the system delivers power to all four wheels. And 
should there be a loss of traction, power is 
instantly redirected to whichever 


— ын 


wheels have 


the best grip. So you're always ready for an emergency 
swerve. A sudden storm. A tricky turn. Its what makes a 
Subaru with All-Wheel Drive truly beautiful. 

AWD MEETS ABS. 


There’ no question that All-Wheel Drive provides extra 
“| 

_' Snowy мн. . A traction to help 

saat, 0 


get you moving. But Subaru All-Wheel Drive also helps 

you stop. During heavy braking, the AII-Wheel Drive 
system steps in to assist the Anti-lock Braking System. By 
having power available to all four wheels all the time, All- 
Wheel Drive uses the engine to help control wheel speed. 
This lets the Anti-lock Braking System be more effective 
in bringing you to a safe, controlled stop. 


This ingenious cooperation between All-Wheel Drive 


"Always wear seat belts. ""Basedon R.L Polk & Company Registration Statistics for year-end [99 3. TBased 
oncomparkon of 1995 Legacy and 1994 Toyota Camry. 1H Suggested retail price of Legacy Brighton A WD 


A SMALL PRICE TO PAY FOR A SMART VALUE. 
Subaru All-Wheel Drive doesn't have the drawbacks 
of standard four-wheel drive. It’s fully automatic and 
requires little maintenance. Plus, it gets 
998 better mileage than 


а front-wheel drive 


Toyota Camry.t 


The New All-Wheel Drive Legacye 
STARTING AT $15,9997* 


тырлар EXEC ыы. аы ы-ы cn ¬ 
mi Fa = жш RAR 
: E pm 


and anti-lock brakes gives the And it costs surprisingly little. In fact, you can get an 


Legacy, asafety combination È i. Жо. all-new, All-Wheel Drive Legacy for as little as $15, 99911 
you can't get on any other car SUM Call I-800-WANT.AWD or visit your dealer to test- 
in its class. Perhaps that s why ` Su ER Э drive an All-Wheel Drive Subaru. Its the smartest 


Subaru sells more al-wheel thing on four wheels. 


„SUBARU. = 


drive cars in America than 


all other carmakers 

combined.** = \ The Beauty of Al-Wheel Dri Ve. 
Wagon not including dealer prep and inland Г heense and title fees. Dealer's actual price may vary. Pictured is AWD Legacy LS Wagon. 
transportation. Price does not include taxes, MSRP & $21 455. Certain items shown are optional equipment available at an additional charge. 


RABBIT-EAR SPEAKERS 


An antenno-like design belies the fact that the Sony SRS-N100 is actually a 
speaker system, allowing you to pump out music from a portable personal 
stereo such as a DiscMan or MiniDisc player. A subwoofer with a 
30-watt amplifier in the base supports pivoting 15-inch car- 
. _ bonefiber arms that hold the left and right satellite 
ib, — speakers—no need for speaker stands or 

b. wires. Price: S600. 


BOOSTS ASTON 


James Bond's favorite marque, the Aston Martin, 
may get a power boost from Ford. The Aston 
Martin Lagonda Vignale concept sports sedan is 
powered by a prototype V12 assembled from 
two bored-out all-aluminum Ford V6 engine 
blocks similar to the Duratec Vé that powers the 
new Contour and Mystique models. 


AGAINST A 
LEGEND 


A trip to a sports hall of fame has 
always meant looking at films, 
plaques, trophies, and memorabilia. 
Now virtual reality technology at the 


BUILT FOR MANY 


Cyclemate allows bicycle riders to combine multi- Basketball Hall of Fame in Spring- 

ple bikes and pool their efforts. Ball bearings on | field, Mass., pits you one-on-one 

the linking hardware allow each bike enough in- | against a basketball great: halkof- а 
dependent vertical motion that even mountain famer Bill Walton. Your efforts are ex 

bikes can be joined and ridden on rough terrain. aggerated to give you a chance 

Price: $90. Cyclemate, 19 Underwood Rd., against the 6-foot-] 1-inch center. 


Chingford, London E4 9EB, England. 


JOINT MPV 


Ford of Europe teams up with arch-t- М l4 
val Volkswagen to produce a multi- i | i | 

purpose vehicle that’s longer, wider, 

and more powerful than the competi- 
tion. Four wide doors plus a tailgate 
provide access to о spacious inte- 

rior with three rows of seats in „4 — 

a 2-3-2 layout. Thefron- Ж | e ar 
drive platform, suspen- : | | — — —— а 
sion, and transmissions — — 
are from VW. Engines in- 
clude a Ford twoliter four 
and VW's 17 4-hp narrow- 
angle VR6. Outside, the 
two versions differ only in 
grille and taillight treatment. 
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ENES ИР 
А. 15" Scroll Saw 
Powertul 1.6 amp motor 
generates 1725 cutting 


|) strokes/minute. Large 17" x 7%" 
| cast iron tilting table. 26283 


1.5 HP motor provides for quick 
` and efficient tool sharpening, 
© grinding, deburring and buffing. 


Cast iron construction 


© throughout. 28518 


C. 10" Table Saw 


© Automatically aligns fence 
= parallel to blade. Large 


22'4" x 38%" table. 15 amps, 


"> 5500 r.p.m. Cuts 34" at 90° 


Si and 2% at 45°. 24769 


wy) s, 
" 45d 
D Saw 
0. Reciprocating Sav 


© Orbital for wood and 


reciprocating for metal. 8 amps, 


2600 r.p.m. Front end boot 


provides quicker blade changes 


| and better visibility. 28838 


1 


E. 5" Random Orbit Sander 
All-position grip and light 3.2 Ib. 
weight for smooth handling and 
super finishing performance. 1.7 
amps, 12,000 opms. 2004323 


F. Heavy Duty 
1.5 HP Router 


Includes И* and <" collets and 
wrench set. 10 amps, 23,000 
гр.т. 28835 


б. 3%" Cordless Drill Kit with 


| Extra Battery 


= Keyless ¥" chuck for faster, 
easier bit changes. Comes with 

“ two heavy duty 12 volt batteries. 
{ O to 1000 r.p.m. speed range. 


7 28839 


1X» Н. 7%" Circular Saw 
_ E Built-in dust nozzle directs 

&& dust and chips away. 15 amps, 
=" 5800 r.p.m. Includes 20 tooth 
"€ carbide tipped blade. 2010858 


LU Е — - JI ae 
1 er - - a 1 тачы 
EN a тар, 4 - Т7. а - Fy c i Er 


+ 


иу] 


WAYNE AND 
TY GRETZKY 


чац 


LCD 


y ^w 2705 instead of being locked in one place. Imagine 


Д your face, so you have the freedom to shoot and 


^ still be part of the action. 


Imagine a camcorder so innovative it has a big 
color LCD view screen, instead of a tiny black 


and white viewfinder. Imagine a lens that pivots 


а camcorder that you hold comfortably away from 


You'd be able to do things you ve never been 
able to with a camcorder before. You'd be able to 
shoot easier—from any position, any angle— even turn 
the view screen and put yourself in the picture. And 
you d be able to get those shots you'd probably miss 
if you were squinting through a tiny viewfinder. 

The Sharp Viewcam is the first camcorder to let 
you to do all this and more. 

Then, with the view screen and the built-in 
speaker, you can instantly play back everything 
you've just shot. No matter where you are. All the 
color, all the detail, and all the sound. 

What's more, no other line of camcorders com- 


bines such an incredible view screen with advanced 


features like digital image stabilization, snapshot 
and strobe effects, Hi-Fi stereo and more. Plus only | 
the Sharp Viewcam has an optional TV tuner to turn 
it into a personal, go anywhere TV and VCR. 
The Sharp Viewcam. It's the new movement in 
camcorders. Call now, for a free brochure and the 


name of your nearest Sharp dealer. 


1-800-BE-SHARP 


ro 


FROM SHARP MINDS 
COME SHARP PRODUCTS" 


Ф CAMCORDERS « LCD VIDEO PROJECTION SYSTEMS « MICROWAVE OVENS = TELEVISIONS « VACUUM CLEANERS « VCRS • AIR CONDITIONERS • AUDIO 
° © 1994 Sharp Electronics Corporation. Simulated Screen Image. Model Shown: VL-H400U . 


SUN 
WORSHIPER 
The Aztec stood out at last May’s New York-to- 
Philadelphia Tour de Sol rally because of its porpoise- 
like body—and stellar performance. MIT's Solar Car Club, 
which built the vehicle, theorized that its humped back and tail were the most 
aerodynamically shaped for a fullsize car. On the road, the theory proved true: 
Aztec took first place in the commuter class division. 


ELECTRIC en 


The New Britain, Conn., police 
force has added a | 
new weapon to its 
arsenat—a three- 
wheeled electric- 
powered motor- 
cycle. The trike, 
dubbed Enviro- 
cycle Il, ap- 
peared at the Tour 
de Sol. It was modi- 
fied by the Central 
Connecticut Stote Uni- 
versity Solar/Electric Research team by dump- 
ing the gasoline-powered engine and substituting a direct-current 
electric motor and a bank of six 12-volt lead-acid batteries. A solar 
array on the back provides a trickle charge to the batteries. The trike 
will be used to patrol for parking violations. 


as Dat 0 cr ч 
ا‎ | TIE " | 


At the Squaw Peak Parkway in Phoenix, Ariz., artist Marilyn Zwag's dramatic fig- 
ures replace conventional columns to support the highway overpass while exhibit- 
ing artifacts of indigenous culture. The designs give pedestrians and motorists a re- 
flection of Hohokam Indian artistry from the village that once existed on the site. 
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The New Hampshire Technical Institute's Sungo retains little of the lineage of its 
predecessor, the notorious Yugo. After twice running a solar-powered Yugo іп ће 


Tour de Sol, the NHTI team jettisoned all but the drivetrain. With a new aluminum 
frame, new body shell, and low-resistance tires, this incarnation travels lighter by 


almost 1,000 pounds. It placed second in the commuter class division. 


SEASHELL SPEAKER - 


You won't hear the sea if you press your ear against this unconvention- 
aHooking loudspeaker, but stand back and you'll experience a gush of 
high-fidelity sound. The snail-shaped 3.5-tooFhigh cabinet is not just 
eye-catching—it's specifically designed to channel sound to its front. 
The speaker contains four pistordike aluminum diaphragms, each with а 
tapered pipe to deaden sound coming off the back. The hand-made 
Nautilus System speakers cost $35,000 per pair. B&W Loudspeakers 
of America, Box 8, North Reading MA 01864. 


„Ёё 


^h 


А Great Disappearing Act 


The undetectable BEL 645STi Plus Radar/Laser detector 


We call it the unseen force in Radar/Laser 
detection. Youll call it the ultimate travel 
companion. 


BEL 645STi Plus is the only integrated Radar/Laser 
detector that is also undetectable by the VG-2 or any 
Radar Detector Detector. An independent test has 
confirmed Shadow Technology" as the only effective 
means of achieving "undetectability? No other manu- 
facturer can make this claim. 


Dual ‘Tracking Laser™ 
Based on military Laser ры used in Operation 
Desert Storm, Dual Tra oe" both 


front and rear Laser detection. In fact, BEL Laser 
technology was independently rated “number опе” 
in off-axis Laser detection—the most common form 
of Laser speed monitoring. 


Super Wideband Ka with FMT® 

Of course, BEL 645S Ti Plus incorporates all of ВЕІ: 
innovations in Radar detection including Funda- 
mental Mixer Technology” (FMT")—a dual patented 
technology that detects each Radar band separately 
for maximum sensitivity. And while most detectors 
provide Ka sensitivity that "peaks" at a fixed-frequency, 
BEL 645S Ti P/us maintains full sensitivity across the 
entire Ka bandwidth —from 33.4 to 36.0 GHz. 


Once again—the only one of its kind 

No other detector combines these three technologies 
into one compact unit. BEL 645S Ti Plus can be yours 
for just $399.95. To order, or for the name of a dealer 
near you, call toll-free today: 

1-800-341-1401 USA 

1-800-268-3994 Canada 


BEL-TRONICS LIMITED 
Leadership through Innovation and Technology 


Protected under U.S. and foreign patents. 
®—registered trademark of BEL-IRONICS LIMITED. 


TM-trademark of BEL-TRONICS LIMITED, PS645 STi-P 
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To help decrease the risk of the bends, or decompres- 
sion illness, for divers at remote sites, Hyperbaric Technologies 

has developed the first portable pressurization chamber. The polyester hyperbaric 
chamber weighs less than 50 pounds and can be folded to fit in a carrying bag. 
The pressurization device and oxygen supply come separately. The flexible unit con 
be moved easily from a diving vessel to a helicopter or ambulance. Price: 
$15,000. Hyperbaric Technologies, Box 69, Amsterdam NY 12010. 
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Mounted іп the nose of a military 747, this laser may be ready to intercept Scud 
type missiles by 2004, says the Air Force. Unlike the Patriot and other antimissile 
weapons, the high-power laser would intercept ballistic missiles on their way up, so 
deadly debris couldn't reign down on friendly territory. Two contractors are now 
competing to design the weapon, which is scheduled for testing in the year 2000. 
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FX STUDIO 
IN A и 
An abundance of special effects distin- 
guishes JVC's GR-SZ7 Compact Super 
VHS HiFi Stereo Camcorder. Images 
con be frozen like snapshots with 
white borders (with the sound effect 
of a shutter clicking), frozen in suc 
cession for action sequences, letter- 
boxed, flickered like old movies, еп- 
chanced with reflections and trails, 
and rendered in black and white or 
sepia. Sixteen varieties of fades, 
wipes, and dissolves are available for 
scene transitions. Price: $1,799. 


Monty Python's Flying Circus’ 
Secret to Intergalactic Success 
(Earth Edition) puts the British 
comedy troupe's offbeat humor 
onto an interactive CD-ROM disc 
for Windows PCs. A feature 
dubbed the Desktop Pythonizer 
also lets you take graphic ele- 
ments from the software and 
use them as screen savers or Windows "wollpaper" (backgrounds). Monty Python 
members helped create the disc, which is published by 7th Level of Richardson, 
Texas. Price: about $70. 


T. 
ыман) 


Panasonic claims its KX-F390 is the world’s first integrated facsimile answering 
machine with а 9OOMHz cordless telephone. The wireless handset lets you move 
around without being tethered to a desk, and the device’s frequency circumvents 
potential interference from electric circuits, fluorescent lights, and motors. Voice 
messages can be checked from the handset, builtin speaker phone, or an outside 
phone. Price: $1,300. 


The API Certification of quality. 
Does your motor oil make the mark? 


җе. 
Ges 
FUEL ECONOMY TEST 
| This test measures the fuel efficiency of engine oils. 
COLD STARTING AND PUMPABILITY TEST AP! cenification ensures that the highest standard for fuel 


| p E М ; y . eli E п! ovis 15 met 
These tests help ensure the engine will start and the oil will ea 
flow at temperatures down to 0° F or lower. 
Certified oil helps to ensure cold starts and minimizes the 
risk of excess engine wear during start up. 


4 RUST AND CORROSION TEST 
* This test evaluates an oil's ability to handle fuel and water build-up, 


which will contaminate engine oil. 


= 


ENGINE WEAR TEST 
This test measures an oil's capability to 


reduce friction and protect moving parts 
within the engine from fusing together. 


r 
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Certified oils help neutralize Ihe harmtul effects of tuel 
and water іо prevent premature engine 
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Phosphorus is used in oil to 
ent wear and control oil 
oxidation. But кп i 
hosphorus can reduce the 
Деи of a car's emissions DEPOSIT TEST 
control system. This test gauges the level of detergents and dispersants 
| i Dolengeris clean grime from engine 
Кар it suspended. 
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HIGH TEMPERATURE 
OIL THICKENING TEST 


This test measures an oil's resistance to thicken 
and helps to ensure oil will flow after exposure 
to high temperatures - up to 300° F. 
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Certified oils have limits on the amount in the oi 
of phosphorus to control engine wear surfaces, while dispersants 
and he ID maintain emissions system М. By minim izing ine development of engine sludge, 
durability. certilied oil protects engine parts agains! 

increased wear plus loss of power 
and performance. 
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API CERTIFICATION MARK 


The API Certification Mark ensures that oils 
have passed all of these tests for quality. 
Look for the АР! Certification Mark on the next bottle of oil 


y | 1 i i J r 
you buy. ffs Ме mark of quality you can be sure ol 


API Certified Oils | 
Sponsored by: American Automobile Manufacturers Association 


For more information, please write to: 
Engine Oil Education Headquarters 
P.O. Box 1109 

Bloomfield Hills, MI 48303-1109 


ELECTRONIC 
LEVEL 
Stanley Tools" Compulevel may be 
the ultimate surveying tool, enabling 
you to measure and plot grades at 
the push of a button—without optics 
or laser beams. Compulevel stores as 
many as 160 measurements, which 
can be downloaded into a PC. The 
connecting cord has a range of 100 
feet, but the unit’s memory lets you 
"leapfrog" greater dis- 
tances. A December re- 
lease and a price be- 


Though you won't 
see this rig looming 
in your rearview mir- 
ror anytime soon, i—z2 
some of its design 
concepts may someday bring a new 
sleekness to heavy-duty trucks. From 
Kenworth Truck Co. of Kirkland, 
Wash., the concept rig reduces drag 
through advanced aerodynamics and 
о low profile. The cab's gull-wing 
doors reveal a driver's seat placed tor 


aa mj o, 
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tween $600 and $700 
are expected. 


forward for optimal visibility. 


PHOTOS | 
BY PHONE 


Olympus Optical Co. has 
added a transmitter to о digital 
still camera, enabling pictures to 

be sent over phone lines or a cek 
lular network to a second camera 

or personal computer. The Olympus 
Deltis VC-1 100 transmits at the rate 
of one frame every one to six min- 
utes, depending on the picture quality 
required. The 21-ounce camera, a 
battery pack, and memory card cost 
about $4,000 in Japan. U.S. sales 
are being considered. 


KIDSHEET 
The Cruncher software uses animo- tp 
tion, speech, music, and sound ef- 
fects to teach children ages ten and 
older to use a computerized work- 
sheet. In addition to typical spread- 
sheet features, The Cruncher includes 
tutorials with titles such as Making 
Cookies and Racing 
Slugs, and ten sample 
projects such as Base- 
ball Statistics and Party 
Planning designed to 
teach math fundamen- 
tals. Available for Win- 
dows PCs or Macs, the 
software lists for about 
$60, from Davidson, 
Torrance, Calif. 
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When proposed high-speed trains finally begin to whiz down rail corridors, tradi- 
tional bells, whistles, and gates won't provide nearly enough safety at crossings. 
Consolidated Launcher Technology of Chesapeake, Md., has developed new rail- 
road barriers, made from laminated composite batterboard, that will rise from unm 
derground in 20 seconds when activated by an approaching train. The barriers can 
withstand the impact of a 40,000-pound vehicle traveling 45 mph. 


STEVE STANKIEWICZ 


Based on the baby Fiat Cinquecento, this 10.7-fooHong hybrid 
car has twin ter-hp electric motors driving ће rear wheels. 
For long-range driving, a seven-hp two-cylinder 
diesel engine running at a constant 2,400 
rpm for low emissions charges the on- 
board batteries for a claimed range of 
650 miles. On batteries alone, the 
— M prototype Lucciola goes 30 miles 
b a К М) for zero-emissions city driving. = oe 
o iE ms EN The car was built by Mon- СЄ ИЕ 
.  culieri, Italy-based E 
"—  ItalDesign. 


Apple's PowerBook 500's are com- 
pletely redesigned Macintosh porta- 
bles with faster processors, bigger 
hard disks, larger LCDs, stereo speak- 
ers, and trackpads. The top-of-the-line 
PowerBook 540c (shown) uses a 
66MHz Motorola 68040 chip, sports 
an active-matrix color screen, and im 
dudes a 320MB hard drive. The 540c 
lists for $4,839: a monochrome- 
screen version sells for $3,159. The 
520 models, with slightly slower pro- 
cessors, sell for $2,269 (mono) ond 
$2,899 (color). 


| CORNUCOPIA 
McGrow-Hill’s Multimedia Encyclope- 
dia of Science and Technology is a 
one-disc trove of information. It pro- 
vides all 7,300 articles from the 20- 
volume print version, with 105,100 
terms and 122,600 definitions. It 
features 550 color photos, diagrams, 
maps, and charts; 39 animation se- 
quences; and 40 minutes of audio. 
Price: $1,300 plus $325 per annual 
update. McGraw-Hill, 11 W. 19th St., 
New York NY 10011. 


CLEAR ROUTE 
No more wrestling to see a template path beneath an unwieldy router: 
The Delta Inverted Pin Router gives woodworkers a clear view of the 

workpiece. The router also improves safety by reducing operator expo- 

sure to the rotating cutter, similar to a radial arm saw. The three-hp, 
22,000-pm router has a builtin vacuum duct and outlet for a dust«col- 
lection hookup. Price: $1,648. Delta International Machinery, 246 At 
pho Dr., Pittsburgh PA 15238. 


TAKE THE 
LNG TRAIN 


Forerunner of a new breed of solely 
liquid-natural-gas-powered locomo- 
tives, the MK12006 switcher will 
haul groups of train cars and other 
engines around rail yards. Using LNG 
rather than the traditional diesel fuel 
makes the engine run cleaner and 
last longer, says manufacturer Morri- 
son Knudsen Corp. of Boise, Idaho. 
MK will not be building LNG freight lo- 
comotives, but it expects competitors 
to begin doing so this fall. 
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You have a 30-vear mortgage. 


Shouldn't vou have a 30-vear faucet? 


It seems only fair. With its sturdy construction and durable washerless cartridge, Moen faucets 
have an unrivaled reputation for reliable performance. Not to mention a lifetime limited warranty 


against leaks and drips. No wonder so many new homes are built with Moen faucets. 


1-800-553-6636 


©1994, Moen Incorporated. For complete details on Moers lifetime limited warranty, call Moen or see a dealer near you. 


SCIENCE 
TECHNOLOGY 


ow that the cosmic dust has set- 
tled on last December's success- 
ful rescue mission for the Hubble 
Space Telescope, Eric J. Chaisson 
wants you to know something: NASA 
has been stretching the truth. 
Chaisson, a Tufts University astro- 
physicist who was on the staff of the 
Space Telescope Science Institute in 
Baltimore during 
the telescope’s 
commissioning 
period, charges 
that, while Hub- 
ble has been im- 
proved, it is not 
working “better 
than designed,” 
as some have as- 
serted. During 
the 11-day mis- 
sion, astronauts 
installed new so- 
lar arrays, a new 
camera, and 
"glasses" for the 
formerly myopic 
telescope ["Fixing 
Hubble," Dec. '93]. 
"The telescope 
is improved, and 
for some experi- 
ments it's im- 
proved tremen- 
dously,” says 
Chaisson, whose 
book The Hubble Wars details the 
events surrounding the telescope’s 
1990 launch. “But the spin NASA is 
trying to put on this is almost sinful.” 
In the book’s afterword, Chaisson 
asserts that, while the sensitivity of 
each of Hubble’s instruments has been 
improved, none meets original specifi- 
cations, and the field of view of each 
has been reduced. The new Wide Field 
and Planetary Camera, for example, 
has a view one quarter the size of 
what was originally designed. 
Hubble scientists agree that the in- 
struments now “see” a smaller area, 
because the corrective mirrors in- 


Did NASA overstate the success of the Hubble telescope repair mission? 


DISINFECTING TILES 


| ospitalization could kill you. That’s be- 
cause hospitals find її difficult to contro! 

bacteria such as Staphylococcus 
aureus, which can be resistant to antiobiotics 
and fatal to patients, especially those recov- 
ering from surgery. 

Now hospitals have a new weapon in the 
war оп microorganisms: а ceramic tile that 
continuously disinfects itself. Made by the 
Japanese company Toto, the antibacterial 
tile has a photocatalytic coating of enam- 
eled titanium dioxide, topped with a layer of 
copper and silver compounds. When the 
photocatalyst absorbs light, it activates the 
metal ions, which then kill bacteria that 
come in contact with the tile. The tile works 
best under fluorescent light, killing 99 per- 
cent of staph bacteria within an hour. 

Antibacterial tiles could eventually be used 
in residential kitchens and bathrooms. They 
will cost about 30 percent more than ordi- 
nary porcelain tiles. 
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crease magnification. "Everything 1s a 
trade-off," says Stephen Maran of 
NASA's Goddard Space Flight Center, 
which operates the telescope. 
Chaisson’s book errs in at least one 
instance, claims Sally Heap, one of the 
project leaders for a Hubble instru- 
ment called the Goddard High Resolu- 
tion Spectrograph. The book says the 
spectrograph's power supply didnt 
work, and the instrument had to be 
shut off. Heap contends that the re- 
pairs went smoothly. "Ten minutes af- 
ter the kit was installed, they tested 
it, and it was fine electrically" she 
says.—Mariette DiChristina 


MASA 


SCIENCE CSI TECHNOLOGY ! 


Ground-based radars track 
more than 7,000 objects orbit- 
ing Earth. Several hundred are 
active payloads, but the rest are 
| | rockets, lost 
lens caps, and even solidified 


come more difficult over time, 
because the number of frag- 
ments increases with each colli- 
sion. This may have already be- 
gun a chain reaction that could 
eventually destroy working 
satellites. Donald J. Kessler of 
NASA, one member of a Nation- 
al Academy of Sciences panel 
studying the problem, says that 


human waste. Whizzing along even without further 
at an average speed of about 

17,500 mph, this debris can do 

serious damage to spacecraft 

and satellites. 

Researchers at the Naval Re- 
search Laboratory are working 
with the Naval Space Com- 
mand to predict collisions be- 
tween orbiting objects. 

They're using a Connection 
Machine (CM) massively 
parallel computer to run a 
new program called CM- 
COMBO (Calculation Of 

Miss distance Between Ob- 
jects), which simultaneous- 

ly compares the positions of 
all the objects tracked by 
radar. Earlier programs could 
look at only one object at a 
time—-for example, to check 
for any possible collisions threat- 
ening the space shuttle. 

Tracking space debris will be- 


MATERIALS 
No OFFENSE 


their competitive efforts might be 

Ш too offensive, there is a new 
line of deodorizing underwear 
made from chitosan—a natu- 
ral substance extracted from = 
crab and shrimp shells that 
appears to inhibit the growth 
of odor-causing bacteria and 
rash-causing fungi. 

Japan’s Fuji Spinning Co. 
has developed a method of 
blending chitosan with poly- 
nosic, a fiber made from 
wood pulp, to create chi- 
topoly. That fiber is then 
woven with cotton fibers 
for the B.V.D. Power-Ath- _ 
lete underwear. Available A 
only in Japan, the under- 
wear comes in a variety 
of styles ranging from 
$16 briefs to $23 
crew-neck T-shirts. eS / 
—Dennis Normile | 


F: athletes who worry that 
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launches, the number of pieces 
of debris in some crowded or- 
bits could double over the next 
century. 


White dots are objects 
tracked by the Naval 
Space Command. Red 
crosses mark objects 
within ten kilometers of 
one another. 


DANIEL VASCONCELLOS 


NAVAL RESEARCH LABORATORY 


AGRICULTURE 
Rus-A-Dus Рошткү 


mericans like chicken: We eat 
A^ than six billion broilers an- 

nually. But according to the U.S. 
Department of Agriculture's estimates, 
25 percent of the birds are infected 
with salmonella, bacteria found on 
chicken skin after slaughter that can 
cause severe diarrhea, nausea, and 
fever in humans. To kill these bacteria, 
some poultry processors now plan to 
give each carcass a quick shower in a 
salt solution called AvGard. 

AvGard is made with trisodium 
phosphate, commonly found in pro- 
cessed cheese and other foods. As the 
poultry undergoes a 12-second shower, 
AvGard dislodges bacteria from the 
skin and destroys them. The chickens 
are then rinsed with water. 

Developed by chemical giant Rhone- 
Poulenc, AvGard was recently ap- 
proved for chicken processing by the 
USDA. Treated poultry may be avail- 
able in stores by mid-summer. Rhone- 
Poulenc plans to petition the USDA for 
permission to use the product on beef 
and pork.—Judith Anne Gunther 


causing several million cases of food 

poisoning in the United States each 
year. But at Washington University in St. 
Louis, biologists are cultivating these nor 
mally noxious bacteria їо create an oral 
birth-control vaccine for women: 

The vaccine, which has been tested in 
mice, consists of salmonella that are geneti 
cally altered to trick the body into generat: 
ing sperm antibodies. Biologist Roy Curtiss 
created the vaccine. by removing the gene 
that causes food poisoning; he then added 

j a gene that makes the bacteria look like 
sperm to the immune system. 

Once administered, the bacteria multiply 
in the intestine, and the body responds by >: 
producing sperm antibodies. Some of these 
antibodies migrate to the fallopian tubes. 
Later, when sperm enter the tubes, antibod- 
ies are waiting to disable or kill them. 

The mouse experiments, Curtiss says; in- 
dicate that a single dose of the vaccine 
would probably work for several months. 
However, it will be at least seven years be- 
fore the salmonella vaccine is commercially 
available. —Robert Langreth 


Gass bacteria are best known for 
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Your urinary symptoms may be caused by a condition called benign prostate 
enlargement or BPH. BPH is not cancer and does not lead to cancer, although 
the two conditions can exist at the same time. Remember, only a doctor can 
سیت‎ на | evaluate your symptoms апа their 
| Is this you? possible causes. 
| Do you get up more than once or twice a night to urinate? Î Г Today, symptomatic BPH can 
Do you often have sudden, uncontrollable urges to urinate? | be treated by your doctor in 
Do you have a hesitant or slow urine stream? several ways. The options are 
Do you have a frequent need to urinate? monitoring the condition with 
If you answered yes to even one question, tell your doctor. | | regular checkups, surgery, or oral 
| | medicines. One oral medicine is 
PROSCAR, the only prescription medicine for the treatment of symptomatic 
BPH that can shrink the prostate. E 


PROSCAR works by blocking a hormone that can | Vis i rende oq 

cause the prostate to enlarge. But it is important to | ic € m 

know: PROSCAR doesn't work for everyone. As the prostate enlarges, 
Although the prostate may shrink, there may not be Mis. aime pd 

an improvement in urinary symptoms. However, in urinary problems. 


clinical studies with PROSCAR, some men have seen 
an improvement in their urinary symptoms afler 2 | 
weeks. Others have found that PROSCAR took up to several months to m 
them. Because all men are different, you and your doctor will need to deter- 
mine how PROSCAR is working for you. 

If you have any urinary symptoms, see your family doctor or a urologist soon, 
and ask about PROSCAR. For free information to help you discuss your . 
symptoms with your doctor, call 1-800-635-4452. 


For the treatment of symptomatic BPH 


PRUSLAR Dr 
(FINASTERIDE) 
The only medicine that can shrink the prostate. 


©1994, Merck & Co., Inc. f | | 
All rights reserved. Please see patient information on the next page. JAPO46(302)-MKP4030 


PATIENT INFORMATION ABOUT 
PROSCAR” (Prahs-car) 
Generic name: finasteride (fin-AS-tur-eyed) 


PROSCAR is for the treatment of 
symptomatic benign prostatic hyperplasia 
and for use by men only. 

Your doctor may prescribe PROSCAR if you 
have a medical condition called benign prostatic 
hyperplasia or BPH. This occurs only in men. 


Please read this information, as well as the leaflet 
which accompanies your medication, before you 
start taking PROSCAR. Also, read the leaflet 
each time you renew your prescription, just in 
case anything has changed. Remember, this 
leaflet does not take the place of careful discus- 
sions with your doctor. You and your doctor 
should discuss PROSCAR when you start taking 
your medication and at regular checkups. 


What is BPH? 

BPH is an enlargement of the prostate gland. 
After age 50, most men develop enlarged 
prostates. The prostate is located below the 
bladder. As the prostate enlarges, it may slowly 
restrict the flow of urine. This can lead to 
symptoms such as: 


*a weak or interrupted urinary stream 


* a feeling that you cannot empty your bladder 
completely 


* a feeling of delay or hesitation when you start 
to urinate 


* a need to urinate often, especially at night 
* a feeling that you must urinate right away. 


Treatment options for BPH 
There are three main treatment options for BPH: 


* Pro of monitoring or "Watchful 
Waiting". If a man has an enlarged prostate 
gland and no symptoms or if his symptoms do 
not bother him, he and his doctor may decide 
on a program of monitoring which would 
include regular checkups, instead of medica- 
tion or surgery. 

* Medication. Your doctor may prescribe 
PROSCAR for BPH. See "What PROSCAR 
does" below. 


* Surgery. Some patients may need 
Your doctor can describe several different sur- 
gical procedures for BPH. Which procedure is 
best depends on your symptoms and medical 
condition. 


What PROSCAR does 

PROSCAR lowers levels of a key hormone called 
DHT (dihydrotestosterone), which is a major 
cause of prostate growth. Lowering DHT leads 
to shrinkage of the enlarged prostate gland in 
most men. This can lead to gradual improve- 
ment in urine flow and symptoms over the next 
several months. However, since each case of 
BPH is different, you should know that: 


* Even though the prostate shrinks, you may 
NOT see an improvement in urine flow or 
symptoms. 


* You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 


* Even though you take PROSCAR and it may 
help you, it is not known whether PROSCAR 
reduces the need for surgery. 


What you need to know while taking 

PROSCAR 

* You must see your doctor regularly. 
While taking PROSCAR, you must have regu- 
lar checkups. Follow your doctor's advice 
about when to have these checkups. 


* About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. Side 
effects due to PROSCAR may include impo- 
tence (or inability to have an erection) and less 
desire for sex. Each of these side effects 
occurred in less than 4% of patients in clinical 
studies. In some cases side effects went away 
while the patient continued to take PROSCAR. 


Some men taking PROSCAR may have a 


decrease in the amount of semen released dur- 
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ing sex. This decrease does not appear to 
interfere with normal sexual function. Rarely, 
some men have reported breast swelling 
and/or tenderness or allergic reactions such as 
lip swelling and rash 


You should discuss side effects with your doctor 
before taking PROSCAR* (Finasteride) and any- 
time you think you are having a side effect. 


* Checking for prostate cancer. Your doctor 
has prescribed PROSCAR for symptomatic 
BPH and not for cancer—but a man can have 
BPH and prostate cancer at the same time. 
Doctors usually recommend that men be 
checked for prostate cancer once a year when 
they turn 50 (or 40 if a family member has had 
prostate cancer). These checks should contin- 
ue while you take PROSCAR. PROSCAR is 
not a treatment for prostate cancer. 


* About prostate specific antigen (PSA). 
Your doctor may have done a blood test called 
PSA. PROSCAR can alter PSA values. For 
more information, talk to your doctor. 


* A warning about PROSCAR and 
pregnancy. 
PROSCAR is for use by MEN only. 


PROSCAR is generally well tolerated in men. 
However, women who are pregnant, or women 
who could become pregnant, should avoid the 
active ingredient in PROSCAR. 


If the active ingredient is absorbed by a 
woman who is pregnant with a male baby, it 
may cause the male baby to be born with 
abnormalities of the sex organs. Therefore, 
any woman who is pregnant or who could 
become pregnant must not come into direct 
contact with the active ingredient in 
PROSCAR. 
Two of the ways in which a woman might 
absorb the active ingredient in PROSCAR are: 
Sexual contact. Your semen may contain 
a small amount of the active ingredient 
of the drug. If your partner is pregnant, or 
if you and your partner decide to have 
a baby, you must stop taking PROSCAR and 
talk to your doctor. If your partner could 
become pregnant, proper use of a condom can 
reduce the risk of exposing her to your semen 
(discuss this further with your doctor). 


Handling broken tablets. Women who 
are pregnant or who could become pregnant 
must not handle broken tablets of PROSCAR. 


PROSCAR tablets are coated to prevent con- 
tact with the active ingredient during normal 
handling. If this coating is broken, the tablets 
should not be handled by women who are 
pregnant or who could become pregnant. 


If a woman who is pregnant comes into contact 
with the active ingredient in PROSCAR, a doc- 
tor should be consulted. Remember, these 
warnings apply only if the woman exposed to 

P 18 pregnant or could become pregnant. 


How to take PROSCAR 

Follow your doctor's advice about how to take 
PROSCAR. You must take it every day. You 
may take it with or between meals. To avoid 
forgetting to take PROSCAR, it may be helpful 
to take it the same time every day. 


Do not share PROSCAR with anyone else; it 
was prescribed only for you. 


Keep PROSCAR and all medicines out of the 
reach of children. 


FOR MORE INFORMATION ABOUT 
‘PROSCAR’ AND BPH, TALK WITH YOUR 
DOCTOR. IN ADDITION, TALK TO YOUR 
PHARMACIST OR OTHER HEALTH CARE 
PROVIDER. 
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MICROBIOLOGY 
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cid rain and other types of pollu- 
tion can damage ancient monu- 
ments. But microorganisms such 
as black yeast fungi may be an even 
bigger threat. 
About two years ago, Wolfgang E. 
Krumbein of the University of Olden- 
| burg in Germany discovered that the 
acidic compounds produced by black 
yeast fungi were eating away the sur- 
faces of the Parthenon and other an- * 
cient monuments near the Mediter- 
ranean Sea. Krumbein, along with 
Ralph Mitchell of Harvard University 
and Richard Koestler of New York’s 
Metropolitan Museum of Art, warned 
that the acid would eventually destroy 
the structures if left unchecked. Ef- ~ 
forts to neutralize the acidic com- 
pounds, however, had little effect. 
Now Krumbein has identified what 
he claims is a more direct source of the 
damage. According to Krumbein’s lat- 
est studies, the culprit is melanin—a 
pigment found in the black yeast fun- i 
gi. Melanin causes the outer layer of 
the fungi's cell walls to expand and ex- 
ert pressure against the surfaces of 


W.E. KRUMBEIN 


Fungi have pocked the marble "Messina." - 


monuments. As the cells multiply, 
they produce enough force to bore 
holes in marble. 

Although existing scars will remain, 
Krumbein says further damage could 
be prevented by neutralizing melanin 
with enzymatic blockers such as tricy- 
clazole. In the laboratory, he has suc- 
cessfully reduced melanin formation in 
cultures of the marble-attacking fungi. ` 
He plans to apply the treatment to | 
Greek monuments this year. "Fungi | 
are very resistant to antibiotics and 
biocides, which are also environmen- 
tally hazardous,” Krumbein says. 
“Therefore, melanin inhibitors seem to 
be the most promising preventive 
measure.” 


The German-American X-31 is going to 
lose its tail, as this doctored 
photo shows. 


> - 
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AVIATION 
A ТАЕ Or No TAIL 


achieved an aviation first by flying 

above Edwards Air Force Base in 
California at supersonic speed without 
using its tail for stability. The test air- 
craft behaved so well during radical, 
lower-speed maneuvers—such as fly- 
ing with its nose pointing almost 
straight up at the sky—that program 
officials have decided to physically re- 
move its tail. 

During a flight at Mach 1.2 (about 
840 mph), NASA’s chief test pilot, 
Rogers Smith, switched to a special 
control setting that caused the plane's 
flight controls to counteract the tail’s 
stabilizing effect, making the craft ap- 
pear tailless to its own flight-control 
computers. Smith then performed sta- 


Т: Х-31 experimental fighter has 


ble, gentle turns using the engine's 3 
thrust-vectoring system as the only £ 
control. The vectoring system consists £ 
of three movable paddles that redirect = 
the engine's exhaust stream to change 2 
the X-3I's flight path. : 

Previous test flights at subsonic 
speeds had shown that the X-31 is con- 
trollable at high nose angles when its 
fuselage and wings effectively "blank" 
the tail from the airstream, rendering 
the big fin a meaningless appendage. 
This made the Rockwell International 
and Deutsche Aerospace engineers 
who designed the X-31 think about re- 
ducing its weight, drag, fuel consump- 
tion, and radar reflectivity by doing 
away with the tail altogether. 

They plan to shorten the fin in sev- 
eral stages, with intervening test 
flights to check the results. 

Researchers are studying the bene- 
fits of thrust vectoring on two other 
fighters, NASA's F-18 high-alpha re- 
search vehicle and the Air Force mul- 
ti-axis thrust vectoring F-16. If the 
payoff in fuel savings proves large 
enough, passengers may someday fly 
in thrust-vectoring airliners with no 
tails.—Stuart Е Brown 


16 Paces Or WINDOW 
& Pario Door ANSWERS. 


Building? Remodeling? Replacing win- 
dows? The "Andersen? Window & Patio 


ASTRONOMY al Radio Astronomy Observatory 
in January 1992, but it took 
THERE GOES THE mor thon two years to prove 
GALACTIC their existence. 
NEIGHBORHOOD The planets orbit the rem- 
nant of an ancient exploded 
ver the years, astron- star, called a millisecond pulsar. 
omers have “discovered” The 12-mile-diameter pulsar 
dozens of planets beyond emits bursts of radio waves at 


the nine familiar worlds in the 
known solar system. But each 


precise intervals 160 times per 
second, “like a ticking clock,” 


of these discoveries has turned says Wolszczan. This precision 

out to be a mistaken observo- was key to the find: Too dis- 

tion or calculation. tant to be imaged with tele- 
Now a Pennsylvania State Uni scopes, the planets revealed 

versity astronomer, Alexander . themselves through their gravi- 

Wolszczan, says he has “ir tational effects on the star's ra- 

refutable” evidence of atleast dio pulses. 

three new planets orbiting a star The gravitational pull of the 

in the Virgo constellation, 1,500 orbiting planets makes the pul 

light-years away. Wolszczan first sar wobble, alternately speed- 

| announced the planets’ discov ing and slowing its pulsing 
ery with Dale Frail of the Nation- rate. To deduce the planets’ ex- 


istence from these gravitational 
effects, Wolszczan applied 
painstaking statistical analysis 
to radio-telescope data. The re- 
sults confirm the presence of 
three planets: One has the 
same mass as the moon, an- 
other is 2.8 times Earth’s 
mass, and the third is 3.4 
times Earth’s mass. Their orbits 
range from 25 to 98 days. 
Pulse-signal variations suggest 
there may also be a fourth, 
Jupiter-size planet with a 
longer orbital period, but confir- 
mation will take further years 
of data analysis. 

One unanswered question: 
What will the planets be 
called? Wolszczan is reluctant 
to name the invisible objects. 
"For now, | will stay with A, B, 
and C," he says.—4A. D. 
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SCENCEC 


STANLEY WILLIAMS 


hen the Galeras volcano in the 
Wess Andes erupted on 

Jan. 14, 1993, it claimed the 
lives of six scientists. Yet the tragic 
eruption may result in a way to save 
thousands of lives. Stanley Williams 
of Arizona State University, the only 
survivor of the seven-person team in 
the crater, believes that data collected 
before the eruption can be used to 
forecast volcanic activity. 

For two weeks before the blast, in- 
struments recorded prolonged under- 
ground tremors that could not be felt 
on the surface. The tremors increased 
in intensity and duration until a few 
days before the blast, when they 


J TECHNOLOGY s 


abruptly stopped. Emissions of sulfur 
dioxide, a volcanic gas that normally 
leaks out of the ground around the 
crater, decreased sharply during the 
same period. The scientists believed 
the volcano was cooling off and went 
into the crater to place equipment and 
take readings. "Galeras fooled us," 
says Williams. 

Nearly recovered from the injuries 
he sustained during the eruption, 
Williams has returned to what he 
calls "the volcano that tried to kill me" 
to continue his work with a new team. 
Using data from last year's blast, the 
team has constructed a sequence of 
events that precedes an eruption: Ав 
volcanic gases find their way to the 
surface through the top layer of earth, 
called the altered zone, they decrease 
its permeability. The gas becomes 
trapped, and the pressure builds, 


Gus and magma releases alter the permeability 
of the earth surrounding the Galeras volcano 
crater (left). Gas is then trapped, cav 
tremors in the underlying seismic zone (below). 
The pressure builds until the volcano erupts. 
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causing tremors. Eventually, the vol- 
cano becomes sealed, and the tremors 
and emissions stop. Within days, the 
pressure causes an eruption that cre- 
ates new fractures through which the 
gases escape. 

By looking for the tremors and re- 
duced emissions that may precede an 
outburst, researchers accurately pre- 
dicted a minor eruption at Galeras on 
June 7, 1993. Eruption forecasting 
could help save the lives of the 
400,000 people residing within a few 
miles of Galeras.—Candace Golanski 
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he top quark has finally 
been found...or has it? In 
April, physicists who for 
years have been smashing 
protons and antiprotons to- 
gether at the Fermi National 
Accelerator Laboratory in Illi 
nois announced that they had 
the first direct evidence of the 
elusive particle, but that “the 
statistics are too limited to 
firmly establish” the top 
quark's existence. 
Their reticence was under- 


standable. The calculated 
probability that they had 
found the missing member of 
the quark family was 400 to 
one, but in the dicey world of 
particle physics, that is not 


physics, called the Standard 
Model, quarks are fundamen- 
tal particles that combine to 
make up the three families of 
matter. Quarks come in three 
pairs: up and down, strange 


enough to claim the brass and charm, and top and bot- 
ring. Ten years ago, an em- — tom. Because the top must be 
barrassed Nobel prize winner, far heavier than the other 
physicist Carlo Rubbia, had to quarks, it may provide clues 
withdraw a claim that the top as to what causes mass. Un- 
had been manufactured at derstanding how mass arises, 
CERN, an international nucle- says theorist Stephen Parke, 
ar research laboratory in would be "an achievement on 
Switzerland. a par with the greatest scien- 
What difference does it tific strides in history.” 
make? In the current bible of | —Arthur Fisher 
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Audubon Society calculated that 
the nation's wetlands contribut- 
ed $72 million to the economy in 1991 
and provided more than a million 
jobs. The report included the income 
and jobs created by recreational fish- 
ing, hunting, and wildlife observation 
that depend on wetlands. It also esti- 
mated the extra costs that property 
owners face when wetlands are de- 
stroyed—including flood damage. 

Another recent study done by re- 
searchers at the University of Cali- 
fornia in Berkeley found that Califor- 
nia's 454,000 acres of wetlands 
represent permanent capital value of 
$124.5 billion. 


Д: April report from the National 
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AVIATION 


BY BILL SWEETMAN 


ast January, the Central Intelli- 

gence Agency dispatched a fleet 

of Gnat unmanned aerial vehi- 
cles (UAVs) to Albania to fly surveil- 
lance missions over the civil strife in 
neighboring Bosnia. The tiny Gnat 
750—weighing less than 1,000 
pounds and powered by a Rotax em 
gine like the ones used in ultralight 
aircraft —can stay aloft for 24 
hours, relaying reconnaissance pic- 
tures via satellite from an antenna 
mounted on its back. 

Bad weather and problems with 
hastily developed data links led the 
CIA to withdraw the Gnat 7505s from 
service soon after their arrival. Al- 
though no details have been con- 
firmed, they are said to have worked 
better on a second deployment, in 
March and April. 

The company that built the Gnat is 
developing a larger version, the 
Predator, which is due to enter ser- 
vice in January and will be able to 
carry a bigger payload. Predator 
should be useful for hunting and 
tracking small targets in trouble 
spots such as Bosnia and Somalia. 
But if things had gone differently, 
the aircraft would already be prowl- 
ing the skies. Predator is based on 
the Gnat, which itself is a downgrad- 
ed version of a UAV called Amber. 
Amber equaled the performance of 
the new Predator in tests six years 
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: Larger than the Gnat, 
: the Predator will stay 
: aloft longer and carry 
: а bigger payload. ---- 
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| ago—but was canceled by the Pen- 
: tagon’s UAV program office in 1990. 


Amber was the creation of Abro- 


: ham Karem, a developer of high- 

: tech weapons for Israel. Karem set 

: up a UAV company called Leading 

. Systems in his garage in Southern 

. California in the early 1980s. While 
: other UAV builders used snowmobile : 
: or motorcycle engines and modified 
. electronics from manned aircraft, 

. Karem hired engineers to devise 
high-performance, lightweight com- 
: ponents specifically tailored for 
drones. 


The hardware was packed into a 


: streamlined, slender-winged family 
: of small UAVs that outperformed all 
: their rivals. When an Amber proto- 
: type flew for almost 40 hours in 

: 1988, no other small UAV had 
stayed up for more than 12 hours. 
: The vehicle was more reliable and 

: much faster than other UAVs of its 
size. The Advanced Research Pro- 

: jects Agency (ARPA) backed the 
project, and a senior ARPA official 

: called it "a marvelous aircraft.” 


While the Amber prototypes were 


: being tested, Karem's engineers 3 
: worked on a lightweight, two-stroke 
: turbodiesel engine, which would — : 
: have further increased the aircraft's : 
: range and allowed it to share diesel : 
: or jet fuel supplies with trucks, : 
: tanks, and helicopters. Leading Sys- 
: tems demonstrated that Amber 

: could be launched from a canister, 
: like a cruise missile, with its wings 


This unmanned aerial vehicle, 
the Predator, relays reconnais- 
sance photographs via satellite. 
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: and tail folding out in flight. And the 
: company was working on a series 

: of larger, high-altitude, long-en- . 

: durance UAVs. 


Late in 1988, however, Congress 


: grew impatient with ће slow 
: progress of the Pentagon's UAV pro- 
: grams and ordered the creation of a 


joint-service UAV office. The new of- 


: fice issued a requirement for a short- 
: range UAV, but didn’t provide funds 

: for research. That meant that only gi- 
: ant defense contractors such as TRW 
: and McDonnell Douglas could afford 

: fo stay in the competition. 


At the same time, Congress also 


: banned ARPA and other agencies 
. from supporting independent UAV 


projects, so Leading Sys- 
tems’ funding dried up. 
Amber's technology was 
considered too advanced 
for the export market, so 
Leading Systems devel- 
oped the larger, lower- 
tech Gnat UAV using the 
Rotax engine. The small 
company went bankrupt 
in 1990 when sales to 
foreign customers failed 
to materialize soon 
enough. | 
бпаї is now produced 
by General Atomics, a 


: military research and development 

: company in San Diego, which ac- 

: quired the design rights and has sold 
: a number of the vehicles to Turkey. 


In addition to the Gnat, two other 


: innovative, U.S.-developed UAVs— 
: Teledyne Ryan's Model 328 Scarab 

: and the Developmental Sciences 

: Sky-Eye—have gone into service, 

: but only with foreign governments. 

: The CIA acquired its Gnat fleet secret- 
: ly, thereby avoiding the congression- 
: al ban on any UAV programs outside 
: the joint office. 


The joint office recently delivered - 


: its first shortrange UAV to the Army. 
: Called Hunter, it was developed by 

- TRW and Israel Aircraft Industries. 

: Meanwhile, the Pentagon has 

. formed yet another new organizo- 

: tion, the Defense Airborne Recon- 

: naissance Office, to develop the 

: Gnat, the Predator, a high-flying fol- 
: low-on called Tier ЇЇ Plus, and a se- 

: cret, stealthy Lockheed-Boeing UAV. 
: Whether this will yield better results 
: than the last reorganization remains 
: to be seen. Has anyone considered 

` asking Mr. Karem’s advice? 
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FUEL CELLS 
Super BRICK 


t looks like a four-wheel brick, but 
B actually one of the world's most 

advanced research vehicles. Al- 
though unremarkable from the out- 
side, a converted Mercedes-Benz MB 
180 commercial delivery van is the 
closet thing to a production fuel cell 
automobile yet demonstrated. 

Developed by Daimler-Benz (Mer- 
cedes-Benz's parent company) with 
Canadian fuel cell maker Ballard 
Power Systems, the New Electric 
Car (NECAR) has been on the road 
since December. It employs ten pro- 
ton exchange membrane fuel cells 
developed by Ballard to achieve 
about 67 horsepower. 

Engineers emphasize that the vehi- 
cle is a test bed to prove the feasibility 
of critical management systems that 
regulate air supply and operating 
temperature for the fuel cell power 
unit. Still ahead are the engineering 
challenges of reducing the size, 
weight, and most important, price. Al- 
though Daimler-Benz describes 
NECAR's powerplant as suitable for 
operation under everyday conditions, 
Hartmut Weule, head of Daimler- 
Benz research and technology, admits 
it will take a few years to bring the 
system to production. 

The 500-pound fuel cell stack feeds 
on hydrogen gas from an onboard 
pressure tank, a storage solution cho- 
sen for expedience rather than driving 
range. The next stage calls for Daim- 
ler-Benz and Ballard to produce a 
passenger car that uses a reformer de- 
vice to reclaim hydrogen gas from 
methanol gas. The partners want a 
60- to 70-liter gas tank, to give the ve- 
hicle a range of about 500 miles. 

With a proud motor-sport heritage 
that includes first place in this year's 
Indianapolis 500, it's natural for Mer- 
cedes to call up the metaphors of com- 
petition; according to Daimler-Benz 
spokesperson Wolfgang Scheune- 
mann, “developing a fuel cell car is a 
marathon race, and now we are in 
front."—Norman S. Mayersohn 


POLLUTION 


VACUUMING EXHAUST 

espite car and truck emission 
D^ that are as strict as any 
in the world, air pollution along 
heavily traveled highways in Osaka, 
Japan, still exceeds target levels. To 
help clear the air, the local govern- 
ment is going to try using a giant vac- 
uum cleaner. 


In conjunction with construction : 


company Fujita Corp., the govern- 
ment plans to install a prototype air 
filtering system along an especially 
polluted highway sometime this year. 
The system is likely to rely on a bat- 
tery of high-power electric fans to 
draw dirty roadside air into a ten- 
foot-diameter duct. From there, it 
would travel through a series of fil- 
ters to capture particulates, especial- 
ly those found in diesel exhaust. The 


HYBRIDS 


HiminGc THE 
ROAD In JAPAN 


V A fhile auto manufactur- 
[ ers in the United 
States tinker with 


run an electric motor—the 
Japanese are very close to 
putting a working 
example on the 
road. 

Primary 
power for the 
Daihatsu's 
Dash 21 


storage cells b 
with 65 per- 
cent more en- 


ergy density than conventional 
lead-acid batteries. The Dash 
2] draws off battery power 
alone, but is fitted with a 
three-cylinder, 660-cc gasoline 
engine whose sole function is 
to power an electrical generator 


BATTERIES / 


air would be filtered again as it per- & 


colates up through a ten-foot-thick 8 
layer of soil topped with plants. Nat- © 


urally occurring microbes in the soil 
are expected to break down such pol- 
lutants as СО» into carbon and oxy- 
gen, while other elements will be ab- 
sorbed by the roots of vegetation. The 
purified air will flow back into the 
atmosphere. 

The scheme is based on the success 
of a similar filtering system in the 
underground parking garage at Fuji- 
ta’s headquarters in Tokyo, The Osa- 
ka experiment would be several 
times larger, with a soil-layer surface 
area of several hundred square 
yards. Air above the plot will be sam- 
pled for pollutants for two years. If 
the results are promising, the gov- 
ernment may consider installing a 
series of such soil-layer purification 
systems to try to clean up more of its 
air.—Dennis Normile 


speed to burn fuel at a slower, 
more efficient rate. 

The batteries are arranged in 
a T-formation under the floor- 
boards for optimum weight 
distribution. Daihatsu says the 
car will not go into production, 


that recharges the batteries but the technology will appear 
hybrid electric vehicles—cors when the charge drops below a on future versions of the com- 
that use a small gasoline preset level. In action, the pany's current stable of elec- 
engine to charge batteries that small engine runs at a constant tric cars ——David Scott 


"Daihatsu's Dash 21 uses an inter- 
nal combustion engine to charge 
nickel-metal hydride batteries. 
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IMPALA 
THE Билек Denman 


uild a Chevrolet Caprice for driving TI 
Ds It sounds like mission impossible. As 

improbable as it may seem, the Impala 
SS, a black bombshell of a sedan riding on 


speed-rated P255 /50 ZR tires mounted on 17- 


inch aluminum wheels, fulfills this mission— 
and then some. - 
The heartbeat of this beast is the 5.74iter LT] 


tent 260 horsepower. Four-wheel disc brakes 


THE PERFORMANCE 
Мүтн 


rivers who use premium gasoline to 

improve their engine's performance 

may not be getting their money's 
worth. According to tests performed by the 
American Automobile Manufacturers Associ- 
ation (AAMA), not only can many premium 
gasolines decrease engine performance, 
but they may also cause higher levels of 
hydrocarbon emissions. 

The problem, says Jim Spearot of Gener- 
al Motors R&D Center, is not octane level, 
which many people associate with perfor- 
mance, but with the way high-octane fuels 
are made. “It has to do with the oiHefining 

process. Many premium gasolines are de- 
7 refined to have a lower volatili- 
ty,” he says. That makes them ideal for 
high-performance engines that produce 
powerful combustion cycles. But most en- 
gines don’t produce such intense ignition 
cycles, leaving unburnt fuel that exits the 
exhaust as elevated hydrocarbon emis- 
sions. Unburnt fuel also robs the engine of 
power. Spearot’s advice: Read your own- 
er's manual to find out the proper octane 
level for your car and stick with it. 

The AAMA is currently suggesting a set of 
specifications for the oil industry that would 
more clearly define the properties needed 
by gasoline to help engines achieve opti- 
mum efficiency.—Jerry Shine 
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: with standard ABS rein it in. A heavy-duty han- - 
; dling package keeps ће 4,218-pound sedan 

: planted in the left lane. Interior furnishings in- 

: clude leather seats and digital readouts on the 

: dash. 


IF only Chevy had mounted the shifter on the 


: floor console. Instead, it's column-mounted, 

: on standard-issue Caprices. Speaking of which, 

: who else drives these Chevy sedans? Your local 

: State trooper, for one. Which makes for some in- 
: teresting expressions from fellow motorists when 
V8 borrowed from Corvette, detuned to a stilkpo- : 
: tested: $23,631.— Richard Stepler 


you're cruising in the Impala SS. The price as 


Hep For THe DRIVER 
Fou may not know the difference 
Y». oversteer and under- 
steer, or even what they feel like. 
But if you end up driving a mid-1995 
European model Mercedes-Benz, you 
won't have to. Beginning that year, the 
cars will automatically react when 
they sense these potentially dangerous 
situations. 

Ап enhancement of the antilock 
braking system, the Mercedes-Benz in- 
tuitive handling control system uses a 
microcomputer to compare the driver's 
intentions, determined by the steering 
angle and wheel speed, with what the 
car is doing, determined from lateral 
G-force and yaw, which is the vehicle's 
rotation around its vertical axis. If the 
plowing of front tires into a turn is de- 
tected (understeer) the computer ap- 
plies the inside rear brake to correct 
the problem. If the computer detects 
the rear wheels sliding outward into a 
spin (oversteer), the outside front 
brake is applied. The system is in con- 
tinuous contact with the car via an 
army of sensors, and the slightest dif- 
ference between expected response and 
actual movement activates the brakes 
on the appropriate corner of the car. 

The system also compensates for un- 
even surfaces of patchy snow, ice, or 
gravel. Availability in the U.S. is ex- 
pected to begin during the 1996 model 
year.—John Matras 
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It's fun to play in the mud, able power and performance. 
but not so fun to get stuck in it. Plus it cleans up your entire fuel 
Or anywhere else for that mat- delivery and intake systems for 
ter. That's why we developed up to 2500 miles. 


( STP” Super Concentrated Fuel So the next time you clean 
Be. Ri / Injector Cleaner. your car, why not add a bottle of 
жулик Опе bottle quickly helps STP Super Concentrated Fuel 

unclog dirty fuel injectors that Injector Cleaner. Make it beauti- 
can rob your engine of depend- ful on the inside, too. Bas 
BRANDS 


AUTOMOTIVE | 


A CURE 
For Piston PROBLEMS 


luminum pistons are prized by 
A^ auto industry because 

they're lightweight and inexpen- 
sive. But they do have drawbacks. 
Aluminum pistons don't respond well 
to an engine's high operating temper- 
atures. They expand more rapidly 
than the cast iron cylinders they're 
housed in, so they must be made 
smaller than the cylinder to leave 
room for expansion. Rings must be 
added to maintain a seal within the 
cylinder. Lubricants are needed to cut 
down on the friction created by the 
rings. Coolant is required to keep the 
pistons from expanding to where they 
seize up inside the cylinders. 

Now engineers at NASA's Langley 
Research Center in Hampton, Va., 
have developed an alternative: pistons 
made of carbon-carbon, the same mate- 
rial that sheathes the nose of the space 
shuttle from the searing heat created 
when it reenters the atmosphere. Car- 
bon-carbon is a composite material of 
carbon fibers woven into and reinforc- 
ing a carbon matrix; it can withstand 
temperatures in excess of 5,000°Е. 


©1994 Robert Bosch Corporation, Sales Group. 


Researchers say carbon-carbon pis- 
tons can tolerate extremely high op- 
erating temperatures, eliminating 
the need for coolant passages near 
the cylinder walls. And the material 
is far lighter than aluminum. Car- 
bon-carbon pistons and valves have 
half the weight of their aluminum 
metal counterparts. Lighter pistons 
and valves would mean that counter- 
weights on the crankshaft could be 


reduced, eliminating excess weight 
from an engine. 

Working pistons have been devel- 
oped and the manufacturing process 
has been refined. The problem? Cost. 
"Right now the price is prohibitive, so 
it's hard to say when they'll be on the 
market," says researcher Phil Ran- 
sone. “But I think they'll show up first 
in racing circles, where people are not 
so cost conscious." —J. S. 
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AVOIDING 
THe Jams 


ing Satellite (GPS) naviga- 

tion systems are great at 
telling you where you are and 
how to get fo your destination, 
but they have no idea how 
thick the traffic is along the 
routes they prescribe. In Swe- 
den, however, Volvo is refining 
what it calls a “Dynaglide” GPS 
system that provides advance 
warnings for accidents, road- 
work, and rush-hour jams, so 


Ts: new Global Position- 


you сап avoid trouble spots. point out heavy delays; the 

In addition to its connection touch of a button brings up an 
to GPS, Volvo's system con- explanation for any specific de- 
stantly monitors information lay. Another function displays 
from local traffic information written details about the nature 
networks on the FM wave- of the delay (multicar accident, 
length. It also receives informo- icy roads, etc.). 
tion from the police, ambulance A two-year evaluation in 70 
services, radio stations, and cars of the company’s fleet has 
highway contractors. This infor- worked the bugs out of the sys- 
mation is sent out by a Radio tem, and it will be offered in 


Data System (RDS) and is pro- 


Sweden this fall. A standard for 


cessed by the car's receiver. The the system's multilayered RDS 

up-to-the-minute information is information relay has been es- 

displayed on the same video tablished in Europe, but the sys- 

unit that shows the map and is tem would require a simliar in- 

incorporated on the routes. frastructure to become useful in 
Red arrows along the route the United States.— 0. S. 


ENCRYPTION : of the RSA 129 defeat, and that — : tional power or time required to 
: encryption methods using similar — : break a message ет with RSA. _ 
C T si : size codes need to start using even : RSA's formulas are licensed in 3.5 
RACKI NG ЧЕ : larger, more complex numbers. It : sd computers and embedded in 
; | ... i means "if you're going to be : Software such as Apple's System 7, 
UNCRACKABLE CODE отсо Coca-Cola, | Lotus Notes, and Novell's Netware 
: you'd better use something big" : — Bellcore's Arjen Lenstra, who led 


: says Michael Graff, the code-cracking ` the attack on RSA, isn’t so sure. 


BY MARK D. UEHLING coordinator at lowa State. ` While his approach depended on 
: However, RSA Data Security, the : electronic mail and hundreds of peo- 
| ... i company founded around the MIT — : ple, he says the same method could 
san audacious high-tech dare : What does the successful assault : professors’ code, defends its system. : : have been deployed as a computer 
back in 1977, three ofthe : mean for the security of our comput- : "That's just overkill and paranoia,” : virus—performing billions of calcu- 
world's leading cryptographers : er systems? It depends on whom — : says president Jim Bidzos of the : lations during idle moments, unbe- 
from the Massachusetts Institute of : you ask. Some suggest that many : need for more complex codes. He — : knownst to anyone. "If we can do 
Technology challenged the world to : of today's best computer security : asserts that no group of hackers : this,” he warns, "other people can 
find the encoded message lurking : measures are outmoded as a result : could quietly amass the computa- : come up with it foo.” 


in a 129-digit number. They hu- : 
morously offered $100 to anyone : 


who could unravel their puzzle How THEY CRACKED THE Cope 


and predicted the calculations need- : The RSA system is what's known as a public key cryptosystem. This encryption system uses a public key (or 
ed to crack the code would take numerical prodecure) to encode information, but requires a second, secret key to decode the information. Hence, 
about 40,000,000,000,000,000 many people could encrypt messages using a public key, but only those with the secret key could unlock the code 


and see the message it contains. The RSA system is based on a complicated mathematical process called modulor 


But in a development that may exponentiation, in which the public key is formed by two numbers: a large subtractor known as the public modu- 


test the security of computers every- : | — lus and a multiplier dubbed the public exponent. 

where, an international team | 

d Sh by the cracking D dy mre a 600 volun- 
code put e MIT pro teers lil y Internet heips a 
sors—and it took only eight cl n Belkore scientist. y 
months to do it. The secret mes- т. Pontes 


sage, revealed to be “the magic 
words are squeamish ossifrage,” 


may be nonsense. But the message : 


to the computer science community 
and to everyone who relies on com- 
puters is unmistakably clear: Nothing 
is uncrackable. 

The attack on RSA 129, as the 
code was christened for the last 
names of its MIT creators, was 
orchestrated by a mathematician at 
Bellcore, the research arm of the 


major regional phone companies. He : 


was assisted by colleagues at MIT, 
Oxford, and lowa State, as well as 


more than 600 volunteers, all inked 


by electronic mail via Internet. Each 


| sifted a portion of the enormous 


haystack of possible solutions and 
sent the answers to a mainframe. 


Some of the computers doing the ca : 


culating were large university sys- 
tems; others were modest, home 


PCs. In all, more than 100 quadrillion : 


instructions were processed over 
eight months. 

Using these preliminary calculo- 
tions, a supercomputer took only 45 
hours to determine the two prime 
numbers that, when 


fion in place, it took only seconds to 
“How They Cracked the Code”). 


, make : 
up RSA 129. With that critical calculo- . 


defined as follows: 


96,869,613,754, ЧЁ 
622,061,477,140, — 


922 254,355, 882. ls 
905,759,991, 124, и, 
574.319.874.695, 1 
120,930,816,298, 
225 145,708,356, A 
931,476,622,883, © | 114381,625,757,0 S 
989 678,013,391, i 
‘we | 888,867,669,235, “ 
| 990,551,829.945, y | 888 : 
Emus. - | 779976146612, 
E 157,815, ac. | 015218296721, 
_ | 242362562561, 
„е | %2935706,935, 
- | 245733897830, 
а | 597,123,563,958, 
705,058,989,075, 


147,599,290,026, 
879,543,541 — 


200,805,001,301,070,903,002, 
315,180,419,000,118,050,019, 
172,105,011,309,190,800,151, 
919,090,618,010,705 


ДАА 


| 3 ,A90, 529, 510, 847, 650, 
| 949,147, 848, 619,903,898, 
: fe iav 7,764,638,493,387, | 


77 Using the М \ 
[1 simple 01-A, 02-B, 
| | etc. translation | 

` | scheme, with 00 


used to indicate a 


| is decrypted to 
` | the nonsensical 


COMPUTERS (S7 SOFTWARE 


DATABASES 
FRIENDLY FILING 


atabase software isn't 

nearly as popular as word 

processing or spreadsheet 
programs, and no wonder. 
Even creating a simple mailing 
list can bog you down іп unta- 
miliar matters such as data 
fields and indexes. 

But ease of use is finally get- 
ting its due in database soft- 
ware, particularly among the 
latest Windows editions. 
Microsoft’s latest, Access 2.0, 
has added many more of the 
builtin software helpers, called 
Wizards, that it uses in other 
programs. When you first 
decide to create a database, for 
example, a Wizard pops up on 
the screen and offers a list of 
more than 50 common types 
of tables. You pick a table, add 
your own descriptive names to 
the information fields (name, 


Table Wizard 


The Table Wizard creates a new table to store data. The data in a table is 
columns. 


organized in rows and 


Select a sample table. then select the sample field you want and click the > 


Fields in my new table: 


Wizards help you create databases in Access 2.0. 


address, and so on), and the 
Wizard builds the table for you. 


Borland's Experts lend a simi- 


lar hand in Paradox for Win- 
dows 5.0. But unlike previous 


versions of the software, which 
focused on automating sophisti- 


cated tasks such as linking 

tables, newer Experts help out 
on the basics, such as creating 
mailing labels for form letters. 


Approach 3.0, just out from 
Lotus, takes another tack. Its 
new InfoBoxes pop up when 
you are picking typefaces or 
colors, or making other 
changes to database forms and 
reports, and offer some appro- 
priate choices. InfoBoxes are 
“contextsensitive” so you only 
get options suited to the job at 
hand.— Mark Henricks 


INTRODUCING PASSPORT 5000 
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The first detector with an LCD monitor 
ofjers more driving protection than ever. 


* Patented LCD monitor displays more 
traffic information than any conven- 
tional LED-style detector 


* Detects all radar and laser bands 
* Long range radar and laser detection 


Try Passport 5000 for 30 days at no risk: 


© 1-800-433-3487 


Open 24 bours a day, 7 days a week. 


Passport’ 5000 $199 


Shipping & handling is extra. OH res. add 6% sales tax. 


— Escort products are made in the USA. 


Patented DPR” anti-falsing system 
• Includes audible and visual alerts 


* Incorporates the proposed Emergency 
Vehicle Warning System 
* No risk 30-day money back guarantee 


ESCORT . 


> Department 501694 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


ESCORT. 


The Innovative Edge" 
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GAMES 
3DO For PCs 


Ша he 3DO video-game system may 
soon be available for your PC. 
Through the combined efforts of 

Creative Labs and 3DO, computer 

boards with the chips needed to play 

3DO games may be ready by the end 
of this year. 

The first 3DO boards will be de- 
signed for multimedia PCs with dou- 
ble-speed CD-ROM drives, 16-bit 
sound cards, and graphics cards and 
monitors that can display 256 colors. 
Future products might include a com- 
plete multimedia upgrade kit that 
runs 3DO software. All currently 
available and future 3DO software ti- 
tles should be compatible with the new 
PC boards. 

Prices have not yet been set, but 3DO 
says it expects the boards to sell for 
roughly the same price as sound cards, 
about $200.—Suzanne Kantra 


MICROPROCESSORS 
Power PC Boost 


| ike contestants in a game of leapfrog, . 
the engineering teams that design the 
Pentium and PowerPC microprocessors 

keep surging past one another. The latest 

power surge is by the PowerPC team of _. 

IBM and Motorola, which has created a 

new version of its chip that handily out- 

paces Intel’s fastest Pentium. 

The new PowerPC 604, expected to be 
available in large numbers later this year, 
runs at 100MHz—the same clock speed 
of Intel's fastest Pentium chip. But because 
the PowerPC 604 contains four indepen- 
dent processors within its design (three for 
integer-based calculations and one for float- 
ing-point math), it can carry out as many as 
four instructions per clock cycle. Pentium — - 
and earlier PowerPC chips can execute two · 
instructions per cycle. Coupled with other 
improvements, that design change enables - 
the PowerPC 604 to run substantially faster 
than the 100MHz Pentium or PowerPC 
601 chips. 

So far, PowerPC chips have been used 
mainly in Apple's Power Macintosh models. 
Power Macs built around the PowerPC 604 
may not be available until next year, how- 
ever. Windows PCs using PowerPC chips 
could be still further away. That's because 
Windows must be rewritten internally to run 
on the PowerPC chip, and no such version 
yet exists. 


. Chipping Chute 
feeds branches into 
blade spinning at 
4,600 rpm. 


Vacuum Collector TENGO 
in leaves effortlessly as 
you walk! 


Auto-fill fa neatly | 
contains the pulverized [үм 


leaves; holds 5 bushels. om 


Ea An чы 


Shredding Blades instantly г 
REDUCE debris with 5,000 bites per second. ae ae 


Introducing...a WHOLE as land-scaping mulch or simple 
NEW LINE of TROY-BILT* disposal. 

| | Backed by Exclusive 
Chipper/Vacs! 7-Year Warranty! 


The TROY-BILT? Chipper/Vac 
revolutionizes yard care by 
eliminating raking, hauling and 
bundling yard debris! And now — 
with 5 NEW models to choose from 
— there's a Chipper/ Vac sized 
and priced right for every yard. 


The New TROY-BILT® Chipper/ 
Vac is built to last, covered by an 
exclusive /-Year Warranty against 
defects in workmanship and 
materials. (Engines warranted 
separately for 5 years.) 


For a free copy of the warranty, please 
write to the address below. 


FREE CATALOG! CALL TOLL-FREE: 


1-800-527-9100 


REDUCE leaves and other yard i Dept. 4433 
debris. 1 bag instead of 8! "ыыы 
TROY-BILT Mfg. Co. Dept. A4433 
Leaves DISAPPEAR! | 102па St. and 9th Ave. ^ | 
Fall leaves that once filled 8 | oy, 14.7. 12180 


yard bags now fill just 1...because | О YES! Please rush me facts on the 
i | 1 all new TROY-BILT* Chipper/Vac line... 
the Chipper/Vac shreds & reduces į including your Catalog, TROY-BILT" 


| 

i 

i 

I 

them 8-to-1. Leaves, seedpods, | EASY PAY PLAN, and your current i 

acorns, pinecones, brush, branches I Offer! 376 | 

„апа much more...are reduced | Name 

quickly, easily, neatly for recycling To | 

an Ч ® ену | 

d d | М ! | State/Zip ا‎ 
No More Raking, TE Bundling! An American Legend Caring For The Land. Also Available in Canada © 1994 Garden Way Inc. 
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FUTURE WATCH 


A New CHAPTER In 
LEARNING To READ 


Mack Mostow has an innovative 
Ji for providing children with 

individual attention, even in the 
face of shrinking school staffs and 
budgets: a software reading coach.“It’s 
easier to disseminate software than 
people. You can clone software,” ex- 


plains Mostow, whose Project Listen 


at Carnegie Mellon University in 
Pittsburgh is developing the coach for 
kids in grades one through three. 

The software coach, which current- 
ly runs on a sophisticated workstation 
but might eventually run on a PC, 
“listens” to the child reading aloud 
and then interjects needed spoken 


OFTWARE 


corrections. Prototypes have been 
used to help raise children’s average 
reading levels by six months, says 
Mostow. He hopes to extend that to up 
to two years. In the future, the soft- 
ware could also aid adults who are 
learning to read and speak English or 
other, foreign languages. 

Recordings made of children learn- 
ing to read with the aid of expert hu- 


UPGRADES running at 20MHz runs at $249 and may sell for less 
40MHz with the SX2 chip, than $200 with discounts. 
SHIFTING for instance, and a 25MHz Intel is also expected to 
Youn SX system tuns at 50MHz. Soft- soon debut a DX4 OverDrive 


ware runs about 50 to 70 
percent faster as a result, 
according to Intel. 

Like the SX systems them- 
selves, the SX2 upgrade is 
appealing for its low price. 
The SX2 OverDrive kit lists for 


omputers built around In- 

tel’s 486SX microproces- 

sor have been among 
the most popular PCs sold in 
the 1990s. But as the prices 
for these systems fell, the de- 
mands of the software they 
run kept rising. So many 
486SX systems could use a 
performance boost. 

That's precisely what Intel 
provides in its new SX2 
OverDrive processor. Like the 
DX2 OverDrive chips before 
it, the SX2 is a replacement 
processor—that is, you lift 
the old 486SX chip out of its 
socket on the motherboard 
and push the new SX2 chip 
in. The SX2 doubles the 
speed of your original SX 
system. А 486SX computer 


Intel's SX2 OverDrive chip 
throttles up 486SX systems. 


chip, which will enable own- 
ers of certain 486DX systems 
to raise their PCs to 75MHz 
and 100MHz speeds. A Pen- 
tium OverDrive upgrade chip 
for 486 systems is slated for 
late in the year. 
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ROB SCHUSTER 


man reading coaches helped the Pro- ^ 


ject Listen team refine the program. It 
now detects almost half the words the 
kids miss. It still needs some work, 
says Mostow. The current version has 
difficulty making fine phonetic distinc- 
tions, earning it the nickname Emily, 
after the endearingly addled Emily 
Litella character on “Saturday Night 
Live.”—Mariette DiChristina 


BATTERIES 
SMARTER JUICE 


6: you сап say goodbye to unex- 


pected battery failures with your 
@ laptop PC at 30,000 feet. A new 
“smart battery” design by Duracell 
and Intel promises portable computer 
batteries that can give you precise 
predictions of their remaining power. 

A specialized chip embedded in a ., 
smart battery will generate 34 sepa- 
rate pieces of information, or data 
points, concerning the level of a bat- 
tery’s charge. Two specifications from 
Intel will enable the computer to take 
advantage of these data points. The 
first, the System Management Bus, 
provides a pathway for information 
exchange between the battery and the 
computer. The second specification, 
called Smart Battery Data, allows the 
computer to read the data. Manufac- 
turers can design their portables to 
use any or all of the 34 points, which 
provide power level readings, recharg- ~ 
ing times, and warning signals. 

A smart battery could also enable a 
portable computer to optimize its pow- 
er usage to make the battery last for a 
specified period of time, such as a four- 
hour flight.—Candace Golanski 


Rest THOSE Neck MiuscuEs 


ot every driver has perfected the 
requisite head swivel necessary 
to check the dreaded blind spot, 
* that area blocked by a car’s C-pillar 
just behind the driver’s left shoulder. 
Without a quick turn of the head, 
merging into a left lane can be a lucky 
—or unlucky—occasion. But in a few 
years, this might not be necessary. 

Sparton Corp. of Jackson, Mich., is 
developing an acoustic sensor that fits 
into a side mirror’s housing. Activated 
when the turn signal is used, the sen- 
sor scans the blind spot. If the device 
receives a return echo, a vehicle is oc- 
cupying the blind spot, and a red light 
on the side mirror glows, warning the 
driver to stay put or accelerate away 
from the vehicle to make a safe lane 
change. 

The mirrors that will display such 
information are under development by 
Muth Advanced Technologies of She- 
boygan, Wis. A variable-intensity light 
source inside the mirror housing gen- 
erates the display, while a light-sens- 
ing diode on the outside of the housing 
adjusts the display’s brightness to am- 
bient light.—J. S. 


,5 اا ومو Sr‏ 


: there was no reason to doubt the claimed 0-to- 

: 60-mph sprint of 8.3 seconds and a 140-mph 

: top speed. 

: Тһе car's driveline is multinational and draws 

; from many of GM's European suppliers. Its 

: three-iter V6 is built by GM's Vauxhall in Britain; 
: the four-speed automatic hails from a GM trans- 
: mission plant in France. The car's German-made 
: body seats five, with ample knee room in the 

: rear and a large 18.7-cubic-foot trunk. It’s only 
tion to the Cadillac line. We agree. We drove an : 15.7 feet long, 13.5 inches shorter than Сай 
Opel Omega, expected to be mechanically ider : lac's smallest car, the Eldorado. 

tical to the forthcoming Cadillac LSE, around the : Chief designer Herbert Killmer spoke of the mi- 
foothills of the Scottish Highlands to test its met- : nor changes planned for the U.S. incamation. 
tle. The car was stable on tight corners, yet the : “There'll be different interior trim to meet Ameri- 
fully independent suspension absorbed potholes : can tastes, and altered suspension settings for a 
with unexpected smoothness. Speedy driving re- : slightly softer ride,” he says. Also added will be 
vealed a silky performance made more pleasur- : five-mph bumpers, to be supplied by Porsche. 
able by the nearly soundless interior appropriate : Cadillac's LSE is expected to debut in 1996 at a 
for a baby caddy. With 207 horsepower on tap, : cost of about $35,000.—D. S. 


hat can GM's Cadillac division do to 
Wi buyers away from the Mercedes C- 
Class and BMW 5-series? For starters, 
it plans to import a car built in Germany by a 
subsidiary, Opel. 
Cadillac executives think that Opel’s largest 
car, the Omega, would make an excellent addi- 


No other plug fires like the Bosch 
Platinum spark plug. That’s because no 
other plug has such a unique design. 

For example, while some other plugs 
only have platinum on the tip, we’re the 
only spark plug with a 99.9% pure plati- 
Bosch Platinum is the only num center electrode engineered into a 
ere not unique extended insulator design. 
just the tip like some other The results are quicker starts, smoother 
spark plugs, We guarantee | | , 
you'll feel the diference. acceleration and improved fuel efficiency. 

We're so confident in their performance, 
we can make this guarantee. If you don't feel the difference 
Bosch Platinum makes in your car, we'll pay for the plugs. 

And right now, when you purchase г a set of Bosch 
Platinum spark plugs, youllgeta в ! 
25€ rebate per plug and a chance 
to win one of ten free trips to the 
Fast Track School of High Perfor- 
mance Driving in Charlotte, NC. 
See store for complete details. 

So if you want to improve your car's performance, give it 
the ultimate fire power. Install Bosch Platinum today. 


The Ultimate Spark Plug 


For the Bosch retailer nearest you, 
call 1-800-882-8101. 


AUTOMOTIVE 


Percent Improvement | 
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BY RICHARD STEPLER 


ive years after it was 
first introduced, 
Subaru’s Legacy now 
appears in its second 
generation——a larger and 
more stylish design with a 
refined suspension and 
drivetrain. The 1995 
Legacy is one inch wider, 
two inches taller, and has 
a wheelbase two inches 
longer than the 1994 
model. The new model meets 1997 
side impact standards and features 
dual air bags and bumpers that pass 
five-mph impact standards. Four- 
channel antilock brakes are optional 
on the base Legacy and standard on 
LS and LSi models. The new body is 
some 30 percent stiffer, yet overall 
weight is reduced by 150 pounds. 


Power from the Legacy's horizontal- 


ly opposed flat four is delivered either 
to the front wheels only, to the front 
wheels with optional traction control, 
or to all four wheels. The flat "boxer" 
engine gives the саг a low center of 


ed longitudinally rather than trans- 


Split 


[этише ее] 


Asphalt 


Wet 
Asphalt 


= ACCELERATION STABILITY | 


Plotted points indicate the percent improvement of all-wheel drive over front- 
wheel drive with traction control in a variety of slippery situations. 


. dutch at the rear of the four-speed 
: automatic. The effect is a seamless 
: and transparent power transfer sys- 
: tem, with no gear whine or other 
gravity; because the engine is mount- : 


PREVIEW DRIVE 


THREE Ways 
To Сет A GRIP 


The limited-edition Out- 
back (left) rides two 
inches higher than other 
Legacy wagons and fea- 
tures a roof rack and a 
12-volt outlet in the car- 
go area. Longitudinal 
mounting of the boxer 
flat-four engine provides 
efficient in-line power 
transfer to the front and 
rear axles (below). 


versely, it provides efficient power de- 
livery to the drive system. 
Subaru’s unique all-wheeldrive 
system uses no transfer case. 
Instead, power is sent to 


_ the front ond rear axles i- о ES 


side the transmission, with 
torque split via a viscous 
coupling between front and 
rear axles in the five-speed 
manual, or by а hydraulic transfer 
Legacy moving at highway speeds 

: when climbing steep grades. Help is 
: on the way, however, in the form of 
: a bigger boxer—2.5 liters with 

: about 30 more horsepower. It’s due 


: to push on the dash to engage four- 
: wheel drive. 
four-wheeldrive anachronisms. This is : Іп test drives, the Legacy proves 


` a fulltime system; there is no button : to be a quiet cruiser; double door : in 1996. 
seals effectively mask : — Subaru is serious about promoting 
wind noise, and foamed : the superior performance of alwheel- 


_ © AWD E FWD«TCS 


: drive in all driving conditions. The 
: company claims acceleration, stabili- 


asphalt on the firewall 
prevents engine noise 


from entering ће pas- : ty, and handling advantages for AWD 
| senger cabin. Front and : over front-wheel drive and even front- 
| reor independent sus- : wheel drive with traction control (see 
| = pension with stabilizer : graph). AWD's penalties are fuel 
| bars and speed-sensitive : economy—about 10 percent less 
û variable power-ossisted : than two-wheel drive—aond initial 
" : steering provide taut, : cost: The AWD option on Legacy now 
.|& European-style handling. costs $1,600. Subaru says it will “re- 
|а Ме the aluminum : duce AWD resistance by hundreds of 
| — a 2.24iter boxer is a : dollars" in the '95 Legacy. 
E, жере | smooth powerplant, at : ^ Legacy comes in both sedan and 
Packed Gevel. Seed 9 135 horsepower and ^ : wagon versions, the latter becoming 
8 140 poundfeet of ` somewhat of a trademark for Sub- 
torque, it is only : aru. All Legacies sold in the United 
marginally adequate at : States are built in Indiana with 70 
keeping the 3,000-pound : percent domestic content. 


з ы 


drives are the type used in most desk- 
top PCs today. Some manufacturers 


DIGITAL PREPPING 


orget the No. 2 pencils; sharpen your 


also offer SCSI (small computer sys- computer skills instead. The Educational 
ROOMIER, QUICKER, tems interface) drives, which have the Testing Service, creator of the Scholastic 
AND GREENER potential to reach even higher capaci- Assessment Test (SAT), the Graduate Record 
ties. SCSI drives require a special in- Exam (GRE), and other standardized school- 
n the computer world, you can’t be terface not found on most Windows entrance tests, has announced that in the fu- 

| too rich in processing power or too PCs, however. ture, students will use a mouse, not a pen- 
fat in storage space. This fall, desk- Most of these newer drives not only cil, to select the correct answers. As early as 

, top PCs will be growing fatter with offer far greater storage space, they ac- 1996, the GRE will only be available in 
the introduction of 3.5-inch hard disk cess data very quickly. Access times computer format. 
drives that top a gigabyte, or 1,024 have dropped to between eight and 12 In these new Computer Adaptive Tests 
megabytes, of space. milliseconds on most drives. That’s (CATs), most questions are determined by 

Conner Peripherals recently debuted slightly faster than earlier drives. the previous answer. The first questions are 
the largest capacity drive of its type, a Some drives also have power-saving at an intermediate level of difficulty. Correct 

'  3.5-inch IDE (integrated drive electron- modes that need less electricity, for use answers earn the student tougher questions; 

„ ics) model with 1,275MB of space, as in so-called Green PCs.—S. K. incorrect responses yield easier questions. 
well as 425MB and The point value is based on the difficulty of 
850MB drives. Sea- the question. This adaptability enables the 
gate announced test to determine finer shades of ability. 
similar hard drives Such adjustments are impossible when 
with 720MB and using a penci-and-paper test. 
1,083MB capaci- Already, there is software than can help 

. ties, and ЇВМ now prepare students for this new testing era. 

* sells a one-gigabyte The Princeton Review's Computer Diagnostic 
3.5-inch drive. The Exam programs for the SAT, GRE, LSAT, and 
drive makers West- GMAT tests each offer two fulHength CATs. 
ern Digital, Maxtor, The student can identify problem areas with 
and Quantum are а question-by-question review. Each program 

. expected to deliver Cone ш hard drives dra lists for $35 and runs on Macintosh or Win- 
comparable models small but have plenty of dows P(s.—C. б. 85 

+ by fall. | 

y ' room for data. 
The 3.5-inch IDE 


YOU'D HAVE TO HAVE A 
HOLE IN YOUR HEAD TO DRILL 
WITH ANYTHING ELSE. 


THE SKIL HD6525 DRILL CAN HAN- 


DLE ANYTHING YOU PUT IT THROUGH. IT HAS 
A STRONG 4.2 AMP, VARIABLE SPEED MOTOR 
WITH A RANGE OF 0-2,500 RPM. AND FEA 
TURES A PATENTED ROTATING BRUSH 
REVERSING (RBR') SYSTEM WHICH DELIVERS 
POWER EQUALLY IN BOTH FORWARD AND 
REVERSE. ALL OF WHICH MAKES IT THE MOST 
SENSIBLE POWER TOOL CHOICE YOU COULD 
POSSIBLY MAKE. 


ЖП. IU Perermne AT, СОРА, NEBDRIE < 


HEAVY DUTY 


TOUGH TOOLS FOR TOUGH JOBS. 


ELECTRONICS 


EDITED BY MICHAEL ANTONOFF 


R & D 
DreEP-DisH Compact Discs 


cientists at IBM have pushed data 
storage into the third dimension 
with an advanced technology that 
could offer more than ten times the ca- 
pacity of today's compact discs. The re- 
sult could substantially broaden the 


Multiple transparent layers form one high- 
capacity disc with data on all levels. 


uses of audio CDs. computer CD- 
ROMs, and video CDs. You may, for ex- 
ample, be able to hear the entire Beat- 
les collection on one disc or view one or 
more feature-length movies from a sin- 
gle video CD. 

Until now, researchers have tried to 
cram more bits of data onto a disc's 
surface. The assumption was that, 
without an aluminum film, a polycar- 
bonate disc would not be capable of re- 
flecting a laser strongly enough for a 
playing head to read the disc’s data. 

But scientists at IBM’s Almaden Re- 
search Center in San Jose, Calif., 
found that the discs themselves do 
provide some reflectivity. The re- 
searchers were able to amplify the re- 


Car Дир! two sounds, such as The sound quality is phenomenal, 
Beach Boys and seagull cries. but so is the price: from 
Six Reasons TO і your mix. $1,400 to $10,000, depend- 
Rou Up THe The model is part of Pio- ing upon which preamps, 
Winpows neer's Premier Optical Digital ^ speakers, and CD changers are 


Reference System, which uses 
fiber-optic cabling instead of 
traditional copper wiring to 


n audio system with digi- 
tal signal processing 


selected. Then add up to 
$2,000 for custom installation. 
Meanwhile, new Ford JBL Au- 


"MDSP) can convince you eliminate noise, feedback, dio Systems that incorporate 
that you're in a better place and interference. DSP-altered soundscapes are an 
than stuck in your car in traf- Everything is displayed graph- — option with some 1995 car 
fic. Press one of the six sound- ically through 50 pulldown models, including the Crown 
field settings and you're sitting menus оп the system’s LCD Victoria, Ford Explorer, Lincoln 
in a recording studio, jazz panel; it’s managed by a joy- — Town Car, and, later, the Conti- 


club, recital hall, church, add 
air stadium, or (with | 
the vocals processed 
out) at an audition 
where you can croon to 
the pure instrumentals. 
Pioneer's FH-P95 in- 
dash amplifier includes 
а tuner and CD-player, 
but what makes the 
unit unique is its ability 
to perform acoustical 
gymnastics. For exam- 
ple, if you have a sec 
ondary audio source, 
like a CD changer mounted in 
the trunk, you can combine 


stickdike hand controller. The 


nental.—Daniel Grotta 


Э ә 9 E. 


‚же "- processing " Pioneer FH-P95 could make yov 
ve you're steering a cathedral down the freeway. 
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CD SURFACE 


CD 
LAYERS 


BRUCE KERR 


Tu — 
layers to read data below the surface. 


sulting, faint signal to a level the head 
could read. 

The technique does away with the 
reflective aluminum film in conven- 
tional, opaque discs. The result: trans- 
parent discs that can be glued together 
in a single, multilayered stack. Mov- 
able-lens technology allows a standard 
infrared laser to focus on any one of the 
data surfaces without being disrupted 
by the data pits of adjacent layers. 

The co-inventor of the technology, 
Hal Rosen of IBM, envisions lasers 
working through stacks of more than 
ten layers, holding some 6.5 billion 
bytes of data (more than one million 
pages of text). 

Patty Chang, an analyst with 
Dataquest, predicts that two-layer 
CD-ROMs for music, video, and com- 
puter applications will hit the market 
in two to three years. "They will take 
off in the consumer electronics market 
first," she says. Recordable discs could 
come later.—Lesiie Lamarre 


TELEVISION 
CHIRPING REMOTE 


f you've ever misplaced the TV's re- 
[^ control, youll appreciate this 
latest innovation: a remote finder. 

Whenever you push the Power On 
button on one of a new line of sets, the 
TV will send out a radio frequency sig- 


End 


nal. If the remote 1s within 30 feet of 


the TV, the missing device will sing 
like a canary for 30 seconds, giving you 
time to dig it out from beneath a couch 
cushion or between sections of the 
sunday newspaper. The remote will 
also respond from a nearby room. 

Remote Locator is being built into 
some Magnavox 25-, 27-, and 32-inch 
models. The feature began shipping 
with TVs this summer. 

One note of advice: Don't leave the 
remote in the refrigerator. The signal 
won't travel through metal. 


©1994 Bose Corporation. Covered by patent rights issued and/or pending. 


The first high-fidelity system with a Napoleon complex. 


t may be small. But the Bose’ Acoustic Wave 
music system is definitely an overachiever. 
The unit holds a compact disc (or cassette) 
player, AM/FM radio, amplifiers, equalizers, 
and a patented Bose technology: an intricately 
folded, seven-foot acoustic waveguide. 
No other system in the world uses 
this patented Bose technology. Which 
explains why no other compact system 
can produce such big, room-filling sound. In 
fact, the system's rich, natural sound quality is 


comparable to audio systems costing thousands 


of dollars. 
We know, that's hard to believe. So we're 
ready to prove it. Call now and we'll send 


you our complimentary guide to this award- 
winning system. And we'll tell you how you 
can try it out in your home for 14 days, 
without obligation. 

Call today. And learn about a little stereo 
that refuses to act like it. 


. Call 1-800-282-BOSE, ext. W50. 


û Or mail to: Bose Corporanon, The Mountain, Dept. COD-W50, Framingham, MA 01701-9168. 


NAME 
ADDRESS. 
CITY STATE — ZIP 


TELEPHONE Batter sound through research. 


ELECTRONICS 


R&D 
3-D TV 


ome Navy researchers think they 
$: invented the television of the 

21st century: Using 40,000 points 
of laser light controlled by computer, 
the researchers have succeeded in gen- 
erating real-time, three-dimensional 
moving images—submarines coursing 
the sea, a space shuttle arcing in a 
glide, a human heart beating. The re- 
searchers already track aircraft from 
San Diego to Los Angeles in three di- 
mensions with information from Naval 
radar tracking systems. 

For now, the images are rendered in 
red, green, and yellow hght, but soon 
(with the addition of a blue laser) the 
team at the Naval Command, Control 
and Ocean Surveillance Center in San 
Diego expects to generate sharp, recog- 
nizable images of any color. The images 
are projected inside a transparent 
cylinder, three feet in diameter and 18 
inches high. 

Images are created when the points 
of light land on a spinning, helix- 
shaped surface that resembles a bridge 
ramp or a washing machine agitator. 
Because the helix itself is three-dimen- 
sional, the images also seem to be 3-D. 

Parviz Soltan, a physicist and early 
pioneer of fiber-optics technology, says 
that the key to what he calls 3-D volu- 
metric imaging was developing a sys- 
tem of cubes, resembling dice, that vi- 


brate to splinter the laser so that it can 
hit 40,000 different points on the helix 
20 times per second. 

The half-inch cubes, made of telluri- 
um crystal, move continuously, vibrat- 
ed by sound pulses. А computer trans- 
lates information about an image into 
an electrical voltage that vibrates a 
membrane to produce sound waves. 
The waves ripple the cube's lattices of 
atoms so that they resemble an accor- 
dion expanding and compressing. The 
entering laser reflects off the lattices 
and is splintered into the multitude of 
points. 

NEOS Technologies of Melbourne, 
Fla., has a license from the Navy to 
build such displays. It is offering a 
12-inch-diameter, full-color model, 
which is targeted toward engineers 
and amusement park designers, for 
about $100,000. 

Future versions of the displays 
should work for television as well. In- 
formation for a 3-D image must come 
from different angles. A 3-D telecast of 
a basketball game, for example, would 
require cameras positioned at different 
angles.—David Graham 


Tomcat Alley simulates ап actual dogfight. 


any mistake. As — substitutes beams for bullets. 
he wavers from For a comparable experience, 
his tight turn, | but at a down-to-earth price 
gain a little (560), there's Sega's Tomcat 
ground and a Alley, which emulates the ex- 
slight advan- citement of air-to-air combat. 
tage. | roll in be- Images in the fighting se- 

hind him. quences mimic the real experi- 


Steadying the ence, right down to the shaky 
| gun sight on his flight stick. This game pits you 
| VIDEO GAMES юй, I pull the trigger until I’m against a renegade Russian in- 
rewarded with a frail of smoke vasion force that may be carry- 
Aumost LIKE from the MiG. _ ing biological weapons over the 
BEING For approximately $1,000, Mexican border. It’s the first of 
ім A DOGFIGHT you too соп experience a dog Sega's TruVideo series, which 
fight over the Pacific Ocean. Air feature fullscreen video 
hear the engine scream Combat USA, in Fullerton, throughout the game. The 
| from the building pressure as Calif., provides combat basics Sega CD contains some 1,000 
| 1 swing the plane into a hair- in a classroom environment for randomly selected clips that 
pin turn. | watch my enemy, o about 30 minutes. Then you create a moderately paced 
MiG. We're circling one anottr © go up in a plane with an expe- — game with a real story line. 
er, waiting for any opening, rienced pilot for a battle that +. ——Suzanne Каліта 
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DISPLAYS 
For Your Eves ONLY 


ne goal of flat-panel display makers 
(): to widen the screen's viewing an- 

gle, so people won't have to sit di- 
rectly in front of it to see the picture clearly. 
Sometimes, though, the opposite tack is 
needed 


The Metropolitan Opera in New York is 
experimenting with a titling system that 
provides translations of operas on seat- 
back-mounted screens. Filters prevent text 
from being viewed at an angle, so opera 
buffs in adjacent seats won't be distracted. 

Similarly, Kantek/Spectrum, of East 
Rockaway, N.Y., has introduced Secure- 
View, а $119 filter for notebook PCs that 
distorts the screen image when it’s viewed, 
say, from an adjoining airline seat. 


INTERACTIVE TV 
DIGITAL PLOT LINES 


ou tuned into that daytime dra- 
ma 15 minutes late and don’t 
have a clue as to what's going оп. 
So you reach for what looks like a re- 
mote, point it at the TV, and press a 
button labeled Info. Suddenly, the plot 
appears in a text window on the re- 
mote itself. 

While makers of personal digital as- 
sistants struggle to explain what 
they're good for, at least one company 
has narrowed its sights on TV view- 
ers. Why not a TV PDA? 

The company, Zing Systems, in En- 
glewood, Colo., has been touting its 
prototype pear-shaped controller as an 
interactive advertising medium. But 
at a recent cable TV convention, it also 
showed how the device could be used 
to provide point-of-viewing assistance. 

Viewers won't be able to crib the 
plot line off their remotes, though, un- 
til producers agree to encode the infor- 
mation in the program signals. 


ошу NRI gives you ore 
training with a 486sx 


Multimedia PC: 


ш A 486sx computer with Super VGA color monitor, 200 meg 
hard drive m CD-ROM drive and sound card m Windows 
ш Visual Basic m Power C m QBasic m MS-DOS 6.21 


nly NRI at-home training 
gives you real-world m 
ramming skills in three 
demand languages: QBa QBasic, 
C, and Visual Basic, toda’ 1 hot 
new m on dm designed fo 
writing Indus 
applica mus. y of all, you get 
hands-on training with a 
werful Multimedia PC, 

eaturing an Intel-based 486sx 
computer, Super VGA color 
monitor, 200 meg hard drive, CD- 
ROM drive with sound card, and 
professional software you keep! 
— ——" —-— 

NRI, the leader in at-home 
computer training, shows you how 
to take advantage of today's 

newest programming opportunities 
Get in on the ground floor of computer 
programming, one of today's fastest-growing 
career fields. The Bureau of Labor Statistics 
forecasts that job opportunities for program- 
mers will increase much faster than average 
over the next 10 years, with as many as 
400,000 new jobs opening up by 2005. 

And the fastest-growing segment of 
programming jobs will be PC programming, 
fueled by the phenomenal popularity of 
Windows, the efficient power of C, and the 
rise of exciting new languages like QBasic 
and Visual Basic. 

Now, with NRI at-home training, you 
can get the new skills you need to build a 
top-paying career — even a full- or part-time 
business of your own — in this high-growth, 
high-opportunity field. 


Get hands-on experience with 
today's programming tools: 
a конт sx multimedia 
computer, color monitor, 
200 meg hard drive, CD-ROM 
drive, Windows, Visual Basic, 
and more! 

Right from the start, NRI's unique 
Discovery Learning Method gets you 
actively involved in the challenge of real- 
world programming. Step by step, you 
learn to create the kinds of full-featured, 


Advertising Production Department: 


ES 
ТТУ 


powerful programs today’s employers and clients 
demand...even multimedia programs! 

You get hands-on programming experi- 
ence as you work with a powerful 486sx 


а „ М TW 


computer system, complete with - VGA 


color monitor, 200 meg hard disk drive, 5 
full megabytes of RAM, CD-ROM drive and 
sound card, 1.44 meg 3.5" floppy drive, 
mouse, and more — an MPC system that's 
yours to train with and keep! 

Plus you explore the extraordinary 
capabilities of three in-demand program- 
ming languages. You learn to design, code, 
run, debug, and document programs in 
QBasic, C, and Visual Basic. Best of all, since 
Visual Basic is specifically designed for 
creating Windows applications, you learn to 
generate fully functioning Windows 
programs, complete with text boxes, 
command buttons, and other sophisticated 
graphical interface elements. 

No previous experience necessary 
Train with NRI, and immediately start 
getting the money-making job skills you 
need to be a computer programmer — no 
matter what your previous background. 


NEW! 
CD-ROM Drive, 
Color Monitor, 
200 Meg Hard 

Drive! 


2 NRI's step-by-step 

lessons and hands-on program- 
ming projects help you first master the design 
concepts used every day by successful PC 
programmers. Then, with the support of your 
experienced NRI instructor, you quickly move 
on to learn programming in three of today's 
hottest languages. 

By the time you complete your course, 
you have a clear understanding of program- 
ming methods, languages, and techniques... 
and you're ready to handle any programming 
task with confidence. 


— J ——————-—— = 
Full details in NRI's FREE catalog 
See how NRI at-home training gives you the 
programming know-how, the computer, and 
the software you need to get started in this top- 
paying field. Send today for your FREE catalog! 
If the coupon is missing, write to us at 
the NRI School of Computer Programming, 
McGraw-Hill Continuing Education Center, 


4401 Connecticut Avenue, NW, Washington, 
DC 20008. 


Windows, QBasic, and Visual Basic are trademarks of Microsoft Corporation. Intel Inside logo is a registered trademark of Intel, Inc. 


SEND TODAY FOR FREE NRI CATALOG! 


A mr: ААЙЫ Schools M 
du М 


Address 


i 
и 
E us State/Zip 
ш 


1. NRI key number must be set in coupon, in space shown by 000-000. 
2. Please verify key number for each issue with our insertion order. 


McGraw-Hill Continuing Education Center "Hill | 
4401 Connecticut Avenue, NW, Washington, DC 20008 


sf Check one FREE catalog only 
O COMPUTER PROGRAMMING 
Q PC Applications Specialist 

Q Programming іп C++ with Windows O Multimedia Specialist 


Name (please print) Age 


А Accredited Member, National Home Study Council us Fm 
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| For career courses | 
о prove under GI Bill, 
check for details | 


Other Computer Career Courses 
LJ Microcomputer Servicing 

О Desktop Publishing 

Q Bookkeeping and Accounting 


5412- 0994 
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ELECTRONICS 


AUDIO 
Cau-in EXHIBIT 


ant to hear your voice played back- 

ward?. Dial (718) MYWORDS, the 

phone number of an exhibit at ‘the 
New York Hall of Science. 

When you call, you'll be instructed to 
record a ten-second message. To hear your 
voice transformed, you then press one of 
the buttons on your telephone's touch-tone 
pad. Each button activates a different 
sound effect. 

One button made me sound like a third- 
grader with a bad cold, while another turned 
my female voice into that of a man. Other 
effects allowed me to hear my voice in re- 
verse, with an echo, or with weird musical 
effects added. When | pressed another num- 
ber, | heard myself speaking from inside a 
tabernacle. Another made me sound like a 
computer. 

The museum uses a commercially avail- 
able digital sound processor to create the ef- 
fects. "Once your message has been digi- 
tized and stored as numbers, those numbers 
can be manipulated," explains exhibit direc- 
tor Ted Ansbacher. The museum pro- 
grammed another off-the-shelf product, a 
phone-mail system, to make the sound-ef- 
fects equipment Ties to the keypad 
numbers selected by callers. 

The callin demonstration is part of a per- 
manent exhibit called “SoundSensations— 
The Inside Story of Audio." The phone line 
receives about 100 calls a day, so be pre- - 
pared for a busy signal. And speak loudly, so 
that you will be able to hear the special ef- 
fects clearly.—Dawn Stover 


REMOTE CONTROLS 
INTERFERING FLUORESCENTS 


ou've finally installed compact flu- 

orescents in your TV room, so you 

can save energy while you lounge. 
Feeling self-righteous as you settle in 
for some coach-potato “activity,” you 
grab the remote, point it at the set, 
and...nothing happens. 

The problem may not be in the re- 
mote, but in the bulbs, say lighting 
researchers at Rensselaer Polytech- 
nic Institute (RPI) in Troy, N.Y. Sig- 
nals from the newer solid-state elec- 
tronic ballasts used in compact 
fluorescents—which weigh less, 
start instantly, and don’t flicker 
and hum like magnetic bal- 
lasts—can interfere with re- 
mote controls. All fluorescent 
bulbs have a ballast; the bal- 
last, which forms the base of the 
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VIRTUAL REALITY 
Feer Don’t Fan Me Now 


company in England claims to 
have developed a peripheral that 
lets you use your entire body to 


control a simulator. By reacting to the 
shifting weight of your feet, the device 


unit, regulates the voltage and current 
delivered to the lamp. 

A fluorescent's electronic ballast op- 
erates between 25 and 50 kilohertz 
(kHz) while the remote's infrared sig- 

nal is at 36 or 50 kHz, says 
Arnold Buddenberg of 
RPI. *Because they may 
be roughly the same fre- 
: quency, the signals can 
І 
/ 


Pol 


N stronger, or you could try us- 


imparts the feeling that you're riding a 
magic carpet, skiing, or surfing. You 
must, however, also be wearing a head- 
mounted display. 

Conventional virtual reality systems 
rely on hand gestures for input. But 
Denne Developments, a computer firm 
in Bournemouth, England, says its de- 
vice responds to body movements— 


perar foot pressure. It uses an 


electromagnetic motion- 
base platform, supported 
by tubular pistons called 
Precision Electromagnet- 
ic Ram or PEMRam. 
When pressure is exerted 
on these pistons, sensors 
take measurements and 
relay the information to a 
computer. The computer 
sends signals back to cop- 
per coils in the pistons, 
which activate powerful 
magnets to make the pis- 
tons move in response to 
the force. 

According to the com- 
pany, the device uses a 
fraction of the energy con- 
sumed by the hydraulic 
mechanisms of current 
simulator rides. A basic 
PEMRam motion base 
moves along three axes. 
The PEMRam motion 
base occupies a five-foot- 
square space and weighs 
82 pounds. 

NASA is a Denne De- 
velopment client. The 
agency plans to use the 
simulators for training.— 
Wordservice International 


influence each other.” He adds that ra- 
diation from microwave ovens and 
computers could also interfere with 
remotes. 

The electronics and lighting indus- 
tries are working together to identify 
conflicting devices, says Cynthia Up- 
son of the Electronic Industries Associ- 
ation in Washington, D.C. “It’s not a 
real common problem, but it has the 

potential to intermittently affect 

some TV remotes,” she adds. 
: Опе solution may be to assign 
specific operational frequencies 
to the compact fluorescents, 
C Says Upson. Meanwhile, says 
» Buddenberg, if you have a 
problem you might try moving 
the lamps away from the re- 
mote, replacing the remote's bat- 

{егу so its signal will be $ 


n 
/ 


ing bulbs with magnetic bal- а 
lasts.—Mariette DiChristina 


CHARLES Р 


SEGA CHANNEL DEBUTS 
nlike a premium channel such as 
HBO, the new Sega Channel 

doesn’t offer movies or sports 
events. For a flat fee of $13 to $15 per 
month (on top of your regular cable 

charges), you'll be able to download a 

video game into an adapter containing 

RAM (random access memory) insert- 

ed into the game cartridge port of any 

Sega Genesis system. 

The adapter is connected by coaxial 
cable to a “Y” splitter. (The other leg 
goes to the cable company’s set-top 


APRAOLeG PALME fFOUPRAMPAT TOLF 


Classis is. is one ттс — they | 
want to choose a game from the Sega Channel. 


box.) The Sega machine is hooked up 
to your television and audio system in 
the standard way. 

At a recent cable TV convention, I 
was greeted by a Now Playing menu 
screen on a play station in the Sega 
Channel booth. There were 51 differ- 
ent games available. I chose Sonic the 
Hedgehog and waited while a Load- 
ing message updated the percentage 
of the program loaded so far. It took 
65 seconds for the game code to be 
pulled from an actual cable, which 
was connected to a computer server at 
the Scientific-Atlanta booth across 
the hall. The game stays in the car- 
tridge until you load a different title 
or turn off the power. 

Sega officials say reaction from ca- 
ble operators has been favorable be- 
cause the signal occupies less band- 
width than the 6MHz required by a 
regular TV channel. Trials started on 
12 cable systems this spring, and a na- 
tional rollout is expected later this 
year. The games on the channel will 
not be simultaneously available in 
stores. They will mainly be previews 
of soon-to-be released games or clas- 
sics youre no longer likely to find in 
stores. 

Parents may choose a password for 
games that, based on complexity or 
content, they deem inappropriate for 
their children. 85 


It may not look like it, but this photograph was taken just last year, on Hurricane Creek Road. 


THINGS MOVE SLOWLY in Jack Daniel’s 
country. Occasionally, they stop altogether. 


In Lynchburg, ‘Tennessee, you can park in the 
middle of the road to talk with a neighbor about 
taxes or the weather. You can pick enough wild 
blackberries to fill a tin bucket. And you can see 
a distillery where Jack Daniel made F 
whiskey way back in 1866. We 
still make it in a slow, deliberate 
fashion, much as he did. One sip, 
and you'll be glad to know we 
don't ever plan to stop. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) © Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 
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Outside and in. | 
Helmsman Spar Urethane is а THREE 
tough, clear finish specially formu- 
lated to protect against the changing 
elements. Wet or dry, hot or cold, 
Helmsmans flexible finish expands 
and contracts with the wood and 
resists fading, cracking and chip- 
ping. For exceptional beauty and 
protection, outside and in, 


count on Helmsman. | : 
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EDITED BY JUDITH ANNE GUNTHER 


CONSTRUCTION 
SNAP-TOGETHER HOUSING 


model, a new type of housing uses 

fit-together plastic parts to create 
sturdy, inexpensive structures. Royal 
Plastics Group, which sells the modu- 
lar houses, says a 500-square-foot ver- 
sion can be built in three days for as lit- 
tle as $16,000. 

Three-man work crews start with a 
concrete slab foundation and install 
special connector fittings that anchor 
the walls to the slab. Then the walls 
are "framed" almost entirely of hollow, 
extruded-plastic panels that interlock 
using tongue-and-groove joints. The 
plastic forms are filled with poured 
concrete. These walls are four inches 
thick and can be overlaid with insula- 


L ike an adults version of a child's 


R&D 


New SPiN 
On Home ENERGY 


be buried underground in a cement 
box,” says Kirk. “If the flywheel 


ong used in orbiting satellites, 


energy-storing flywheels may fails, it’s not going to injure anybody 
soon be brought to earth for because it’s surrounded by dirt.” 
homes and other buildings. The fly- Baltimore Gas & Electric plans to 


wheels could power up when elec- 
tricity demand is low, then provide 
energy to homes during peak 


A rapidly spinning flywheel has the 


test the flywheel in its Electric Smart 
House within two years. It might 
cost under $10,000 and be subsi- 


tion, such as foam panels or fiber- 
glass. Raceways in the walls provide 
for wiring and plumbing later. The 
roof panels are injected with insulat- 
ing materials for as much as an R-26 
rating. 

The company, based in Ontario, 
Canada, says it spent years develop- 
ing extrusion processes to shape ap- 
proximately 98 different components. 
To withstand structural loads, the 
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potential for flying apart into danger- BOX ج‎ 

ous chunks, but Kirk has thought SE oo ae 

about that too. "The flywheels would — SSS S 
CONTROLLER ———————— 
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Ап inex 

sive building 
system uses 
hollow ex- 
truded-plas- 
tic walls that 
are then 
filled with 
concrete, 


pieces are made of a strong polymer 
composite. 

Other companies have designed 
plastic homes in the past, but Royal 
Plastics appears to be the first to make 
a serious try at marketing a cost-com- 
petitive version. Already, the company 
says, it has orders for housing in Latin 
America, Europe, and the Far East. It 
expects to pass U.S. building codes by 
next year.—Doug Garr | 


times—or if lines are downed by a 
storm—to prevent brownouts and 
blackouts. 

The flywheels would be basically 
doughnuts of steel that spin rapidly 
on near-frictionless bearings. А mo- 
tor-generator would work in concert 
with the flywheel to store more ener- 
gy (spinning the flywheel faster) or 
draw out the energy for use (letting 
the flywheel spin down). 

The home flywheel could store 20 
kilowatt-hours worth of energy and 
would have a lifetime of 15 to 20 
years, says James A. Kirk of the Uni- 
versity of Maryland in College Park. 
Kirk heads a project to develop a pro- 
totype for Baltimore Gas & Electric. 


dized by the electric utility. Buying 
power at off-peak rates would offset 
the cost.—AMariette DiChristina 


Ап energy-storing buried 
in homeowners' Ышы һер 


prevent blackouts. 
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HOME TECHNOLOGY — РЕНН 
RECYCLING anufacturers now have a strong 
M to make their outdoor . 
TRASH TECH power tools less polluting: The 
For HGH RISES Environmental Protection Agency is making 
it mandatory. 
xcused from recycling because you In May, the EPA announced it would es- 
live in a high-rise with a garbage tablish the first nationwide emissions stan- 
chute? You won't be for long. Mia- dards for non-road gas-powered machines 
mi inventor Mark Shantzis has made with 25 horsepower or less, a category that 
| it simple for apartment dwellers to use includes lawnmowers, leaf blowers, and 
Push to select: the chute and recycle too chain saws. The standards go into effect in 
[EJ PAPER In Shantzis’ Hi-Rise Recycling Sys- 1996 and essentially mirror those sched- 
[С] GLASS tem, a disposal chute leads to a revolv- uled for 1995 in California. 
M _] GARBAGE ing carousel of six wedge-shaped Americans use 89 million gas-powered 
"5 [7] PLASTICS dumpsters that fit together like a pie. outdoor tools, which spew out as much as 
^ BB METALS The system fits in the same space as a 5 percent of the country's air pollution, ac ' 
| conventional chute and compactor. It cording to EPA estimates. A chainsaw used 
Q In use enables residents to dispose of their ^ § for one hour, the EPA contends, produces as 
() Pickup in glass, plastic, paper, metals, and gar- — 8 many volatile organic compounds as a car 
progress bage in separate bins. driven 200 miles. 
: Residents control the system from a Because of the similarity between the Cal- 
panel next to the chute door. The panel ifornia and EPA regulations, many manufac- 
has a button for each recycling catego- turers have already begun making changes 
ry (as well as for unrecyclable garbage). to their products and will be prepared when 4 
А microprocessor locks all other floors' the EPA deadline hits. Homelite, for exam- 
chute doors and rotates the carousel, ple, says it is employing straightforward al- 
placing the appropriate bin under the terations, such as adjusting the mixture of 
chute. The microprocessor also counts fuel and air for more complete combustion. 
the loads and signals the maintenance Ryobi is replacing some two-cycle engines 
staff by phone when a dumpster is full. with an extra-small four-cycle unit that it 
A compactor crushes nonrecyclables. says produces less carbon monoxide and / 
Sorting recyclables before they are fewer hydrocarbons. 
collected eliminates the need for ex- Such solutions may not be enough to 
pensive materials recovery facilities, meet California’s more stringent standards 
which otherwise have to do the sort- proposed for 1999, however, which the 
ing. These facilities often make recy- EPA may also adopt. The agency says it will 
cled materials more expensive than evaluate the industry's progress and devel- 
raw ones, so tons of post-consumer op ifs own second set of regulations in 
goods remain unused. Shantzis be- 1996. It is also interested in reducing pollu- 
Wedge-shaped containers rotate on a carousel Е lieves his system could help recycled tion from gasoline spilled during refueling. , 
to separate recyclables in this automatic system = materials become more cost-effec- 
designed for high-rise buildings. 5 tive.—Candace Golanski 
AIR through a system than you would 
CONDITIONING with R22,” explains the product 
manager, Nelson McGuire. The reo- 
CHLORINE-FREE son: "The molecules are spaced far- 
ther apart. So the compressor shell is 
arrier has introduced another physically larger than a conventional FAN ор Carrier's air 
product to help slow the ozone system, but the motor is the same." | conditioner uses 
= layer's disappearing act: the first Although HFC-134a is considered a a larger scroll 
residential central air conditioner that contributor to the greenhouse effect, essor to 
uses HFC-134a refrigerant, a chlo- McGuire says it is not as much of a | (К c MI h the ‘ 
rinedree alternative to the commonly contributor to global warming as R- ТШ Кэ M тшда non-chlorine 
used R-22 refrigerant. HFC-134a has 22. Moreover, he says, it has been Т | ae HFC-134a 
been available in some commercial ^ accepted widely by refrigerator and MINOS T =! | refrigerant. 
air conditioners as well as in some ^ — auto manufacturers; therefore, more NT y = Seve ШТ | 


automobile units. of the chemical is being produced, 


Called the Weathermaker 134a enabling Carrier to sell the system at 
Ozone Friendly air conditioner, the a price that's competitive with con- 
system employs a larger, specially de- ventional systems. 
signed scroll compressor. "The major Тһе Weathermaker 134a system 
difference with 134a refrigerant is has о Seasonal Energy Efficiency 
that you need to move more of it Ratio of 12. 
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n ancient Persia, architects kept 

buildings cool by piping subter- 

ranean air up into living spaces. Un- 
fortunately, the pipes carried fungi, in- 
sects, and rodents too. 

Now Delhi, India, researcher Upen- 
dra Kachru proposes a variation on 
this technique: a cross between a : 
ground-source heat pump and conven- AMBIENT AIR INLET 
tional forced-air ductwork. First, pipes 
are laid approximately 15 feet below 
the ground, where the soil remains at 
an even temperature. These pipes lead 
into cavities formed in the building's 
masonry walls and roof. A 12-inch fan 
built into the roof draws the chilled air 
up through these "envelope" walls, 
thus cooling the house. 

Kachru believes the design could be 
an important solution to the increasing 
demand for inexpensive cooling in de- 
veloping countries. While this method 


STORAGE 


won't produce the bone-chilling air UNDERGROUND Channels in masonry walls enable 

temperatures many Westerners insist in chilled air to flow through, c 
upon, it should cool buildings by as providing inexpensive air conditioning. i 
much as 20°F during Delhi’s searing о 
summer months. PE s 


IT RUNS CIRCLES AROUND 


OTHER ORBITAL SANDERS. 


THE SKIL HD7750 RANDOM ORBIT 
SANDER’S TWO WHIRLWIND SPEEDS ARE 
IMPRESSIVE ENOUGH. HOWEVER, IT ALSO 
FEATURES AN EQUALLY IMPRESSIVE TRIGGER S 
SWITCH THAT PUTS SPEED CHANGES AT YOUR ere 
FINGERTIPS. PLUS THE SUPERIOR CONTROL еа 
OF AN ADJUSTABLE FRONT ASSIST HANDLE 
AND DUST EXTRACTION FOR A CLEANER 
WORKPLACE. IN SHORT, NOTHING ELSE GIVES 
YOU A BETTER START TO A GREAT FINISH. 
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HEAVY DUTY 


TOUGH TOOLS FOR TOUGH JOBS. 
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Stare at these images and 


they become dioramas that 


reveal 3-D secrets. 


Toddlers have been en- 
| chanted by pop-up books 
Ё for years. But now every- 
! one from kindergartners to 
M! grannies is getting in the pic- 
ture, so to speak, with a mys- 
terious new variety of 3-D 
4» posters, cards, and books. 
М Looked at in a certain way, 
» these so-called autostere- 
ograms defy the old adage 
| that “what you see is what 
€! you get.” For what you get 
| with these illustrations are 
Ж three-dimensional images 
"m hidden within the wallpaper- 
"NS like designs. 
Called the Magic Eye, the 
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technique has been popularized by 
N.E. Thing Enterprises, a Mas- 
sachusetts company that first market- 
ed posters with computer-generated 
art that contained hidden 3-D images. 

Since last November, more than a 
million copies of Magic Eye books have 
been sold in the United States. Several 
companies have been selling such 
books, cards, and posters. You can even 
print your own stereograms with one 
of several computer programs, such as 
ЏО Software's Stereolusions for Win- 
dows, a hidden-image creator. 

The Magic Eye capitalizes on the 
novelty we find when we see three di- 
mensions on two-dimensional sur- 
faces. Look at any of the illustrations 


and you'll see psychedelic colors 
splashed across the page in a pattern 
of butterflies or swirls or blobs; or, al- 
ternately, they depict a scene in vivid 
college-dorm-poster style. Then stare 
again, allowing your vision to diverge, 
and another image—say that of a for- 
est or a winged horse, each with a clear 
illusion of depth—will pop out and 
float in space as if by magic. 

Our ability to discover these images 
derives from our binocular vision and 
the brain's skill at merging the slightly 
different views perceived by each eye 
into a single picture, one that includes 
a perception of the relative distances 
between objects. Our natural stereo- 
scopic vision enables us to navigate 
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Hidden in this autostereogram is the Grand Canyon. See if you can spot a bird in flight and a helicopter. 


easily through a crowded world...and 
have fun with 3-D fads. 

No one knows exactly how the brain 
interprets images as three-dimension- 
al. In fact, for a long time, no one sus- 
pected the brain was even involved in 
the process. It was thought to be pure- 
ly an ocular ability, solely the concern 
of the body's two miniature cam- 
eras—the eyes. 

The attempt to visualize three di- 
mensions on a flat or two-dimensional 
plane has intrigued humans since the 
dawn of leisure time. Stereo visuals 
have been attempted in one form or an- 
other at least since the cave painters of 


Lascaux placed their drawings on 
rough rock in such a way that flicker- 
ing firelight gave depth to the images. 
Philosophers, scientists, and artists 


have all struggled with the problem of 


three-dimensionality. How do we see 
depth? How can we recreate the depth 
of the world around us on a flat plane? 

One way to do this is to take advan- 
tage of the fact that we have two eyes 
and thus fabricate, sometimes with 
the aid of some device, two pictures 
that can be fused immediately by the 
mind into a single image containing 
depth. In the 1950s, two such devices 
became fads. In one such craze, 3-D 


movies like Bwana Devil demanded 
that audiences wear glasses with red 
and green filters. About the same 
time, handheld stereoscopes like 
Viewmaster, into which revolving 
slides were inserted, showed story- 
book scenes that became as much a 
part of the average kid's toy box as 
roller skates. 

Both of these devices employed 
principles outlined by Charles Wheat- 
stone in 1838 when he invented the 
stereo viewer, with its paired images. 
When photography was born a year 
later, the equipment was in place for 
3-D slides or moving pictures. 

By inventing the random-dot stere- 
ogram while at Bell Labs in 1959, a 
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IMAGES: ( 


HOW TO SEE IN 3-D 


Each illustration contains a repeating 
pattern. Tucked within is a slight vari- 
ance or distortion that hides the 3-D 
image. To grasp the image, you must 
make each eye look at similar points in 
different repetitions of the pattern long 
enough for the brain to make a connec- 
tion between the two. Getting the gist of 
| the process is easier if you're relaxed, 
| almost meditative. By concentrating on 
looking through the picture, that is, by 
throwing your focus into the distance, 
your eyes find their way outward to a 
"walleyed" or wide-eyed position that's 
the opposite of crossed. 

Hold the picture against your face 
and think about looking through it. Pre- 
tend you are languidly staring off into 
the distance. Slowly begin moving the 


picture away from your face, pausing at - 


every inch or two for a few seconds to 
| let your mind adjust to the new position. 
Continue until the picture is a foot or so 
away, where you would normally hold a 
book or a magazine to read it. The hard 
part is maintaining the gaze during the 
pauses, not allowing the brain's curiosity 
about the image at hand to tease the 
eyes into refocusing, peering closer. De- 
ciphering the 3-D in stereograms is a 
learned skill.—M. A. N. 
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cognitive psychologist named Dr. Bela 
Julesz (pronounced Yu-les) created a 
diagnostic tool for illustrating the 
brain's involvement in fusing informa- 
tion received from two eyes viewing an 
image from two slightly different posi- 
tions. The random-dot stereogram is 
exactly what it sounds like: a pattern 
of random dots that hides an image 
that can be seen while wearing special 
glasses. Like the 3-D movies of the 
1950s, both of these systems depend 
on separate images for the right and 
left eyes that are then fused by the 
brain in such a way as to give the ap- 


pearance of depth. 
D: Julesz, took the process one 
step further in 1979 by develop- 
ing what he called the autostere- 
ogram, a picture in which the illusion 
of depth could be seen by a pair of 
naked eyes. He did this by calling to 
mind the wallpaper effect noted by Sir 
David Brewster in 1844. Brewster ob- 
served that if he stared cross-eyed at 
wallpaper with its repeating patterns 
of, say, twining ivy and cherubs, he'd 
get an impression of depth. The im- 
pression arose because each eye fo- 
cused on the same piece of pattern but 
on a different repetition. 
Tyler's invention combined the wall- 
paper effect with the random-dot 
stereogram. It was programmed on an 


r. Christopher Tyler, who worked 
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Apple II computer in the Basic pro- 
gramming language and became the 
basis of today's mass-marketed 3-D 
images. By shifting parts of the pat- 
tern, the computer could make them 
appear close up or farther away. 

To understand how these images 
are formed, think of doodling a pat- 
tern over and over. On each repetition, 
you must distort the pattern almost 
imperceptibly. This will create a 
"ghost image" that corresponds to the 
three-dimensional image that's to be 
hidden within the picture immediate- 
ly on view. 

You could labor to make your own 
autostereograms by hand, but the 
amount of meticulous cutting and 
pasting would be prohibitive. Desktop 
publishing automates this process. 

Commercially available paint soft- 
ware enables a graphics artist to cre- 
ate a gray-shaded image and then 
have a program convert it into a 3-D 
depth image. The gray-scale informa- 
tion, a measure of how dark the shade 
looks from almost-white to jet black, is 
important because it will be used to 
compute how far to shift the dots in the 
repeat pattern to create the required 
distortion. Depending on the resolu- 
tion of the equipment, you can have 
anywhere from 16 to 256 levels of gray. 


These angular shapes appear to be layered. 


The basic principle in generating 
the 3-D effect is that depth comes for- 
ward where the gray-tone image is 
light, and it recedes where the gray is 
dark. The artist decides where to ap- 
ply various levels of depth by bright- 
ening or darkening areas of the image. 

The artist designs a colorful pattern 
to serve as the 2-D overlay you'll see 
on first glance. This strip is repeated, 
and information from the original 
gray-scale image is hidden within 
these strips. 

Strips are paired up for the right 
and left eyes’ points of view. Each pair 
shows the same slice of the picture, 
but pixels in the second part of the 
pair are shifted slightly. The amount 
of this displacement is computed ac- 
cording to the gray levels contained in 
the hidden image. Darker areas are 
shifted the most; a distance is mea- 
sured in pixels and directly correlates 
to the gray-scale number. The colors 
seem to wrap around 3-D objects in 
the completed picture. 


Ba-shay) started N.E. Thing Enter- 
prises, after he came across the idea 
for such 3-D books while reading an ar- 
ticle on a technique developed by a cog- 
nitive psychologist for studying vision. 
“I was smote on the spot,” he says 
and promptly used the technique in 
an ad for a magazine with a circula- 
tion of 30,000. When the ad drew 
2,000 responses in the first month, he 
knew he was onto something. When 
Baccei published his first book of im- 
ages in Japan, it set off a craze. The 
Japanese began stamping these 3-D 
illusions on everything from neckties 
to bathroom tiles. Within about 16 
months, though, the fad died off al- 
most as rapidly as it had begun. 
Whether the rage lasts any longer 
in Europe and the English-speaking 
world, where it’s now being intro- 
duced, remains to be seen. For the mo- 
ment, you can expect to see 3-D hot 
dogs or race cars on Pepsi cans in Eng- 
land, and bees or dinosaurs on some 
varieties of Cheerios boxes in the U.S. 
Such images will show up in animated 
videos produced by Nashville-based 
Cascom, and as syndicated puzzles on 
the comic pages of 150 newspapers. 
Baccei refuses to see philosophical 
or New Age consequences in the “oh, 
wow enthusiasm that often accompa- 
nies discovering the 3-D images. He 
believes the value of the pictures will 
continue to be one of entertainment. 
“It’s clever how we see these images, 
isn't it?” Baccei comments. “I can say 
that because I didn’t invent them. I 
saw an opportunity and seized it.” 


j: 1990, Tom Baccei (pronounced 
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the artist creates a wire- 

frame drawing of the image 
(people on a roller coaster) that 
will be hidden. Shadings from 
256 gray levels are used to fill in 
the frame, based on the rule that 
the darker the area, the farther 
away it will appear. 


1 Using off-the-shelf software, 


А starter strip (the 
2 colorful pattern) is 

designed, which 
will serve as the 2-D 
overlay you'll see at 
first glance. Colors in 
the strips will be used 
to replace the gray- 
scale image. 


Strips are produced as a 
3 stereo pair for the right eye's 

(top) and left eye's (bottom) 
points of view. (The unpaired 
strips at the ends of the picture do 
not exhibit depth.) Each pair 
shows the same slice of the pic- 
ture, but pixels in the second part 
of the pair are shifted slightly. The 
amount of this displacement (by 
up to about 256 dots) is based on 
the shade of gray contained in the 
hidden image. Since darker areas 
are shifted the most, they are per- 
ceived by viewers as revealing 
the most depth in the picture. The 
colors seem to wrap around 3-D 
objects in the completed picture. 
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Twenty-first century soldiers will be 


n the American Civil War, it was the rifle. In 
the 1944 allied invasion of Europe, the tank. 
In the Cold War, the ICBM. When military 
historians look back on the 21st century U.S. 
Army, however, they'll probably agree that the weapon that 
made the most difference was...the computer. 

Instead of outnumbering the enemy with massive forces 
and firepower, the armies of the future will outsmart foes 
with computer technology. Computers will enable troops to 
assess enemy positions more precisely, attack them more 
rapidly. and even kill more efficiently. 

The computerization of the battlefield is one of two tech- 
nology trends that military experts expect will revolution- 
ize warfare in the decades ahead. As the U.S. National 
Research Council puts it: “A whole new form of warfare 
will evolve, based on the use of [computers] and on meth- 
ods to attack, deceive, and neutralize them." 

Further into the future, radical nonlethal weapons, ideal 
for sensitive, Somalia-style peacekeeping operations, may 
become commonplace. Say futurists Alvin and Heidi Toffler: 
“А new arms race may be about to dawn on the planet—a 
poe ee e E 
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lene battlefield fashions? 
РК. Brian — v 
prototype of the digital field gear 

the future. The exotic-looking eyepiece 


computers via radio, to relay enemy 
coordinates, for example. On his rifle, 
Jackson sports an advanced infrared 
sensor that can identify targets as far 
as 2,200 meters, even through foliage, 
and then display the image in 

the eyepiece. 
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to prove handy for fighting terrorists, quelling civil unrest, 
and even for law enforcement. 

Last April, the Army offered a glimpse of its silicon- 
based future, during the first large-scale war game using 
“digitized” tanks. In a dusty desert valley at California's 
Fort Irwin National Training Center, a brigade of highly 
computerized tanks was connected by a wireless network 
that allowed all of the crews to view the same computer 
map of the battlefield. The attacking tanks were command- 
ed by officers inside a small truck-like *battle command ve- 
hicle,” jammed with computers. 

^At Normandy, we advanced 400 kilometers in seven days; 
in Desert Storm, 400 kilometers in two days," says Major 
General Jay Garner, a proponent of the Army' so-called 
“digitization” program. “With the Army of the year 2000, 
well be able to maneuver that deeply in a matter of hours." 
The Army Chief of Staff, General Gordon R. Sullivan, ex- 
plains that widely scattered forces will be able to synchro- 
nize their attacks almost perfectly, making them more eff- 
cient—while at the same time decreasing U.S. casualties. 


COMPUTERIZED CAMOUFLAGE 


62 © POPULAR SCIENCE SEPTEMBER 1994 


JOHN В. GARNETT / TOM WHITE 


е 
pilots to ff 
mJcommunicati 


(Airborne 
surveill 


ly, ree | 

place humai 

images of enel 

copter or tank gunn Bi 
battle of the robots for at K 
decade. 


The Army plans to spend between $5 billion and $10 bil- 
lion on advanced battlefield computers and networks, "vir- 
tual reality" style simulators, and advanced combat vehi- 
cles such as the so-called “invisible tank." Behind enemy 
lines, fleets of computer-controlled robot scouts will roam 
the terrain, communicating intelligence instantly to com- 
manders. Many soldiers will wear miniature backpack PCs 
and sensors built into their uniforms. 

Ultimately, predicts the National Research Council, in 
its multivolume report Strategic Technologies for the Army 
of the 21st Century, the Army will field “literally millions of 
computer systems and components...ranging from tiny mi- 
croprocessors embedded in weapons, to...communications 
microcomputers embedded in helmets and sensors, to so- 
phisticated mobile command-and-control centers scattered 
across the battlefield." 

December 1998, Botswana's Kalahari Desert. Sam 
Franks enters his tank, swipes his smart card through the 
reader in the back of his seat, and announces, "Lt. Samuel 
Richard Franks, reporting for duty." After the computer 


In Predator, a bloodthirsty alien 
possesses the ability to blend into 
the scenery by instantly changing 
colors. Now, like the Hollywood 
movie, the Army is investigating 
how uniforms could visually mimic 
surroundings instantly and auto- 
matically, aided by a computer. 

At the Army's Natick R&D center 
outside Boston, scientists are 
studying classified "adaptive col- 
orant" techniques. One approach 
would incorporate some kind of 
light-sensitive sensor that adjusts 
the light output of the fabric. Natick 
researchers are also reportedly ex- 


perimenting with spider silk and 
color-changing animals like 
chameleons; they hope to create . 
synthetic silk that can imitate the lit- 
tle lizards' spectral abilities. 
Already, researchers have isolated 
parts of the silk gene. 

Another automatic camouflage 
concept is based on electrophore- 
sis, a technology originally devel- 
oped for computer screens. In this 
system, electrically charged, col- 
ored particles would be suspended 
in a liquid dye. This mixture would | 
be sandwiched between two plastic 
films, that are treated with conduc- 


verifies his voice print, a message pops up on the display, 
jarring him with the news that, in three hours, his compa- 
ny will head into battle. He loads the detailed area maps 
from his computer's database to practice tonights battle 
maneuvers on the simulator. 

As his platoon figuratively rolls along, Franks crests a 
ridge, and. a group of bushes pops up on his trio of large 
color displays. Suspicious, he turns up the thermal sensor 
input. Bingo. There's the glow of an enemy engine. 
Kaboom. Gotcha. 

Boom! The right screen suddenly goes blank, revealing a 
small window opening: The sensors and imaging equipment 
on that side have been blown out by an enemy tank, leaving 
Franks half blind. With his sensors still in thermal-en- 
hanced mode, Franks spies a group of enemy tanks off to his 
left and quickly taps the enemy icon buttons, the location 
cross hairs, and the send button on his touchscreen to notify 
his platoon instantaneously of the enemy's coordinates. With 
the whole platoon firing, one enemy tank is quickly de- 
stroyed. The rest retreat. Аз Franks snaps off the computer 
and emerges from his tank, he's glad that this was only a 
simulation run. Tonight there can't be any mistakes. 

U: virtual world more often than in the real one. The 

result will be soldiers who are better prepared—by 
computer simulators integrated into their vehicles that 
will enable them to practice just hours before combat. The 
soldiers of the future will also be better informed—through 
a bevy of computer-coordinated sensors, satellites, and dig- 
ital communications equipment that enhance performance 
during combat. 

“Soldiers who enter the Army in the next few years will 
probably feel like they've been transported aboard the 
Enterprise on ‘Star Trek,’ as they train for war in a facility 
not unlike the 'Holodeck,' " claims General Sullivan, who is 
spending $240 million of the Army's 1994 budget on com- 
puter modeling and simulation. 

The invisible tank will likely be the first vehicle to 
emerge from the combining and refining of simulator tech- 
nologies. This concept—in the early stages of development 
at Kentucky's Fort Knox, the Army's center for tank opera- 
tions—is based on a vision of tank personnel unencum- 
bered by the steel plates and tiny windows that greatly re- 
strict visibility in today's tanks. 

By early next century, tank windows will be replaced by 
giant color display panels, which will become transparent 
when inactive for an exterior view. The tank's on-board 
computer will receive information from a variety of 
sources: global positioning system (GPS) satellite re- 
ceivers, which will enable the crew to calculate its exact po- 


.S. tank commanders of the 21st century will train in 


|tive coatings. When an electric field 
[is applied, the particles swarm to 
опе film; when the field is switched, 
(the particles travel through the dye 
|to the other side. As a result, the 
[films assume either the color of the 
[particles or the color of the dye. 

As envisioned by Jeff Thomson, 
a scientist at Mission Research 
Corp. in Torrance, Calif., hundreds 
of electrophoretic cells, each just 
an inch or so in diameter, could be 
linked together to form something 
like a suit of polychromatic bubble 
wrap. The outfit would be equipped 
with a video camera to assess the 


color, brightness, and texture of the 
surroundings, with a small comput- 
er altering the electric fields accord- 
ingly. Taken a step further, the cells 
could be merged to form long, hol- 
low fibers filled with the dye and 
pigments. These flat fibers would 
then be woven into a fabric. 

But soldiers won't be wearing 
such exotic garb anytime soon. 
Although Thomson says some 
form of adaptive camouflage "is 
probably going to happen eventual- 
ly," the research has yet to 
progress beyond its preliminary 
stages.—J. G. 
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Army tank and gun crews usu- 
ally have only a few seconds to 
identify, aim, and fire at targets 
during battle. In such a short 
time, they can't always be sure 
that it's an enemy vehicle 
they're firing at. Statistics from 
the Gulf War prove it: Seven- 
teen percent of the American 
ground war casualties there 
were caused by friendly fire. 

But help is on the way. Since 
Desert Storm, the Army's Lab- 
oratory Command has spent 
more than $100 million to devel- 
op new electronic "identify- 
friend-or-foe" (IFF) technologies. 
The need for foolproof systems 
was tragically demonstrated last 
spring, when two U.S. fighters 
accidentally shot down two 
American Army Blackhawk heli- 
copters over a no-fly zone in 
northern Iraq, killing 26. 

According to a recent Pent- 
agon report, "multiple human 
errors" were at fault.Even 
though the AWACS radar air- 
craft detected the proper IFF 
signals from the helicopters, 
crew members failed to clearly 
inform the F-15 pilots that the 
helicopters were not hostile. 
Furthermore, the lead F-15 
pilot mistakenly identified the 
helicopters as Iraqi Hinds. 

The following are the leading 
candidates for IFF systems: 


Passive-Active: 

Vehicles continually broadcast 
some type of signal, identifying 
them to others as “friendly.” 
For example, tanks in Desert 
Storm placed heat-emitting 
beacons on their turrets to help 
Allied aircraft recognize them. 
Pros and cons: Simple and inex- 
pensive, but a savvy enemy 
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can also detect the signals. 
Bottom line: The only method 
now commonly in use. 


Active-Passive: 

Friendly vehicles would clothe 
themselves with customized 
radar reflectors that would pro- 
duce a distinctive pattern, 
which radar computers on oth- 
er vehicles would recognize. 
Pros and cons: Requires little 
new technology but can also 
be detected by the enemy. 
Bottom line: A medium-term 
solution. 


Active-Active: 

Vehicles would query unknown 
vehicles by sending out millime- 
ter-wave microwave signals. If 
the target is friendly, its trans- 
ponder sends back a coded 
message. 

Pros and cons: Difficult to detect 
but requires that all vehicles be 
equipped with working 


. transponders. 


Bottom line: Probably the sec- 
ond-most advanced technique. 


Passive-Passive: 

Global positioning satellites (or 
surveillance planes) would track 
the location of friendly vehicles. 
When a gunner attempted to 
lock onto a target, his vehicle's 
computer would compare the 
target position to known friendly 
vehicle locations supplied by 
the satellites or surveillance 
craft. 

Pros and cons: Requires neither 
vehicle to emit a beacon; few: 
disadvantages. 

Bottom line: The ideal method, 
but also the most technologi- 
cally difficult. Don't expect it be- 
fore the year 2000.—S. K. 
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Computers drive nearly all of the SUBE: 
next-generation weaponry and gear. But 

` could computers themselves be used as 
weapons? Yes, say experts, thanks to that 

-category of malicious computer programs 
known as viruses, which can alter, dam- 
age, or destroy files and computer memo- 
ry and can attack and spread without their 
victims’ knowledge. Computer commandos 
could write viruses that incapacitate a single 
weapon or ап епїїгє city. | 


No documented cases of computer war- 


fare exist. But according to a rumor still cir- 
culating from the Gulf War, the United 
States used a printer smuggled into iraq: 
from Jordan to carry a virus that knocked 
out the Iraqis’ air defense system. "But 
that cannot be true," says David Stang, 
president of Norman Data Defense 
Systems. He doubts the printer had the 
capability to transmit prograrnming instruc- 
tions in which a virus could be embedded. 
` Stang relates another unconfirmed sto- 
ry that a virus caused a Patriot missile to 
miss its Scud target. This possibility is 
more plausible, he says, because the mis- 


plied + а аы; тон Which might 
have been previously infected by a com- 


puter virus. 


But experts warn that itis i oh a matter 
of time before someone, somewhere, at- 


tempts to make war using computers. And 


the victims may not be military, but civilian, 
systems, says Paul Evancoe of Techmatics 


‘Inc. in Fairfax, Va. Viruses could shut down 
га country's entire infrastructure, simultane- 


ously striking everything from banks to. 


communication systems to air traffic control 


towers. “That would bring a nation to its 


knees,” he says. 


Army sources decline 1 to фо the 


` topic. However, most experts believe that. 
_ the military is secretly developing an 


arsenal of viruses. It is even more likely. 
that the Army is hurrying to develop antivi- 
ral schemes to Lie itself from Killer 
programs. = = 

indeed, says Peter Black, ‘publisher of 
the CD-ROM movie called Soft Kill, the 
United States may be the most vuinerable 
nation of all: “The more technologically ad- 
vanced the country,” he warns, “the more 


Shielded by the moonless night, nine 
soldiers slink through the forest like 
panthers. Although they remain sever- 
al meters apart, the soldiers move si- 
multaneously, slipping to the right to 
skirt a clearing in the trees. With their 
night-vision visors, they see through the 
blackness; with their thermal sights, 
they spot enemy soldiers hiding in am- 
bush; with their computer linkup, they 
report instantly to their commander, 
miles away, everything they see, hear, 
and do. 


SEALs—they’re ordinary foot sol- 
diers just six years into the future, 
equipped with computers and sensors 
to fight at short notice anywhere in 
the world. 

“The soldier is the most important 
system in the Army,” says Patrick 
Snow at the Army’s Natick Research, 
Development and Engineering Center 
on the outskirts of Boston. “It’s the 
soldier who drives the tank, fires the 
weapons, and flies the helicopters.” 
Yet for years, he says, the Army con- 
centrated on crafting advanced vehi- 
cles and weapons, while GIs weren't 


Te not Green Berets or Navy 


sile relied on target acquisition data sup- 


sition; command and control centers, which will track 
friendly and enemy vehicle locations; infrared, chemical, 
and other sensors, which will monitor the surroundings for 
heat or chemical emissions from enemy equipment; wire- 
less data links for communication between tanks; and the 
computer’s own database. 

Put together, this data will enable the crew to see what’s 
going on in any direction—without actually slowing down 
to look outside. The Army expects future battalions of its 
flagship M1-A2 tank to be able to conduct synchronized at- 
tacks while traveling at nearly highway speeds—several 
times faster than they were able to do in Desert Storm. It 
will also allow tank crews to keep continuous track of the 
positions of other friendly vehicles—which can’t be done to- 
day (see “Telling Friend From Foe”). 

In vehicles with software and communications equipment, 
the final touch will be personalized information. Tanks will 
provide a customized display when a soldier slides a credit- 
card-size smart card through a reader. A trunk platoon lead- 
er, for instance, might prefer on-screen maps that cover the 
positions of an entire platoon, whereas a tank commander 
might require a detailed map of a smaller area. 

To help make the invisible tank and other “virtual reali- 
ty” vehicles an actual reality, the army is testing them іп a 
network of simulators around the country called 
Distributed Interactive Simulation. Tank, helicopter, and 
other simulators can be joined with real vehicles through a 
computer interface that allows them to participate in 
large-scale war games, as if they were actually in the 
same location. Programmers can throw software mod- . 
els of proposed new vehicles into this mix to deter- 
mine how well they perform—before the first pro- 
totype is built. Besides saving money, this should 
halve the time it takes to develop new vehicles ! 
and weapons. P 


This robot, built by Sandia National Laboratories, has a 
telescoping mast for surveillance work. 
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susceptible itis to à viral attack.'—J. G. 


even issued soldier-to-soldier radios. 
But the Army's $12 million Soldier 
Integrated Protection Ensemble (SIPE) program has 
changed that. This outfit—the first stage in a larger pro- 
gram dubbed "Land Warrior"—blends advanced sensors, 
communications, computers, and chemical protection into a 
head-to-toe outfit. 
SIPE’s centerpiece is an opaque visor hinged to each sol- 
dier’s helmet; it works like a miniature monitor for a 
lightweight backpack personal computer. The PC co- 
ordinates the various electronic functions of the uni- 
form. When swung into position, the visor-monitor 
provides the soldier with night vision, GPS informa- 
tion, or a digital compass, as well as access to a 
database containing first-aid instructions, descrip- 
tions of enemy vehicles and weapons, and other useful 
information. The GPS receiver is mounted on top of 
his helmet. To operate the menus, the soldier uses a 
five-button keypad that hangs from a shoulder strap. 
In addition, the soldier can see data from the ther- 
mal (that is, infrared) sight mounted on his weapon 
for a magnified view of the landscape at night or 
` through smoke or fog. The soldier can also use the 
computer to capture images—either with a camera or 
» the thermal sight—and then transmit them to his 
commander. Although the current computer proto- 
‚ type weighs in at a cumbersome 15 pounds, Snow says 
the final computer will probably use smart cards to 
shrink its size and weight. 
SIPE itself is a “technology demonstra- 
tion"—not an actual preproduction prototype. 
But most of SIPE’s features will be incorporat- 
ed into the Army’s first “advanced land war- 
rior’ uniform, a version of which is shown i in 
the photograph at the beginning of this arti 
Cle. By early next decade, the Army лї to to 
N produce 4,800 of these outfits. 
At first, only scouts will likely be 
equipped with computers. But by 2020, 
[Continued on page 89] 
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Shapely form follows function in the handles 
of new ergonomic pliers from Bahco, a 
Swedish manufacturer. Elegant design and 
practicality combine in a constellation of 
power tools recently introduced in Europe, in- 
cluding (clockwise from top left): Gesipa’s 
stylish battery-powered riveter; a T-handle 
drill from Elu with a better-balanced grip; 
Festo's air sander with interchangeable bases 
for specialized jobs; a power-reciprocating 
saw from Bosch; and AEG’s concrete borer 
with dust-collection at the point of impact. 
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Innovative new tools 
from abroad emphasize 
performance, safety, 
ergonomics, and 
environmental 


concerns. 


BY MICHAEL MORRIS 


ilhelm Geis dreams of power. Sit- 
ting in his soundless, sparsely 
furnished office in an industrial 


suburb near Stuttgart, Germany. 
he spends his time pondering the limits of power...the 
relationship between size and power...the way power 
is put into action...and what it would take to increase 
power to near-absolute levels. 

This courteous, soft-spoken engineer-scientist is 
no megalomaniac, however. Like his colleagues at 
the AEG Elektrowerkzeugen power tool manufac 
turing center, Wilhelm Geis is consumed with the 
thought of putting ultimate power in the hands of 
people—in the form of super-efficient portable pow- 
er tools. 


Photos by John B. Carnett 


Increased efficiency means 
greater power, lighter weight, reduced electrical con- 
sumption, and longer battery life, explains Geis, an ener- 
getic man who takes stairs two at a time and bicycles in the 
nearby Alps. Yet even the great leaps of progress made dur- 
ing the past few years are not enough for him. He describes 
how a recent introduction of microelectronics in one of his 
company's drills resulted in a 30 percent increase in power, 
then offhandedly dismisses it, saying, "This 1s no longer new 
for us—this is now old technology." 

Hinting at new developments, Geis describes a motor 
that could operate on any voltage or current and outperform 
most portable powerplants today. Such near-perfect efficien- 
cy would spin off many advantages: With virtually all elec- 
trical power transformed into motion, waste heat—and cool- 
ing fans—would be eliminated. Tools could be smaller and 
run quieter, making room for larger batteries with longer 
run-time. Teamed with other recent breakthroughs in man- 
ufacturing, battery, and electronic technology, such a motor 
could create potent portable power tools beyond anything 
available today. 

But dreaming up revolutionary new tools is one thing, 
and making them a reality is another. In fact, the race to 
produce better, faster, more powerful tools is accelerating at 
an astounding pace. Manufacturers are moving rapidly into 
new areas of technology every day—empowering power 
tools with computers and fuzzy logic, using exotic materials 
like ceramic gears to make tools stronger and lighter, 
finding new ways to squeeze more energy and 
run-time from batteries. 


Panasonic's new Predator 
line of battery-operated 
drills and drivers are almost 
15 percent smaller and 
weigh one-third less than 
similar tools, yet produce 
the same power. 
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А concentric three-in-one hose system for Festo 
air tools simultaneously powers the tool (inner- 
most tube), exhausts waste air from around the 
workpiece (second tube), and deposits 
sanding dust in a vacuum canister 
(outer tube). 


The stakes in this multibillion-dollar industry are high. 
Perhaps the best place to view these new products is at 
the International Hardware Fair in Cologne, Ger- 
many, an annual event reputed to be the biggest 
trade bazaar on the planet for hand and 
power tools. 

Filing 14 stadium-size exhibit 
halls, with a total trade-floor space of 
three-quarter million square feet, the 
fair played host this year to a record 
3,152 manufacturers and distributors 

from 49 countries, including 180 com- 
panies from the United States. An esti- 
mated 84,000 buyers and visitors toured 
the show in March—all of them seeking the 

newest, the best, and the most innovative tools in the world. 

Although the Cologne Fair is truly international in scope, 
the innovative high ground this year belonged to the many 
European, and particularly German, exhibitors on the 
show floor. And power isn't the only thing on the minds of 
Wilhelm Geis and other tool makers today. Stricter envi- 
ronmental and safety regulations across the European 
Community have spurred product development there, re- 
sulting in a tide of new tools with inventive features and in- 


creased capability. 
О: is Robert Bosch GmbH, a giant German in- 
Ў dustrial company that recently allied with Skil in the 
United States to create the S-B Power Tool Co. Although the 
German government only recently proposed a recycling 
mandate, Bosch created its own Initiative Okologie (Ecolo- 
gy) program five years ago to reclaim destroyed or worn-out 
tools. Now, every part of every Bosch tool—plastic as well as 
metal—is marked with a code identifying its content, and 
the company has developed mechanical scanners to sort the 
materials for processing. 
“We don’t rebuild the tools; we only recycle the ma- 
terials,” says spokesman Klaus Huttelmaier. “And 
we accept all Bosch tools, whether they're 30 years 
or six months old—it doesn't matter." 

Bosch also has been recycling spent nickel cad- 
mium (Nicad) rechargeable tool batteries in Eu- 
rope for ten years. In the United States, manufac- 
turers and the government are still struggling to 
come up with a workable program. А visitor to the 

Bosch exhibit in Cologne, Barry Baum of 5-B Pow- 
er Tool in Chicago, explains that “Back home, we're work- 
ing with our competitors on an agreement that will allow us 
all to take back anybody else's batteries. It just hasnt hap- 
pened yet." 

Other examples of European innovation on the environ- 
mental front include sanders with biodegradable paper 
dust-collection bags, concrete-boring drills with integral 
vacuum pickups, and ecology-minded packaging. AEG tools, 
now sold in Europe under the Atlas Copco brand and in the 
United States by Chicago Pneumatic, has a ProNature 
packaging program that uses 100 percent recycled and recy- 
clable cartons. Another tool maker packs its screwdrivers in 
boxes that become storage trays for screws. 

Ergonomics—the science of adapting tools to workers—is 


ne company that sees this issue from both sides of the 


onomic handles for non-power tools incorpo- 
танкы, that feel soft soft ye ovide а better 
grip. The triangular shape of the Claw Cushion 
1 driver from Vermont American (left) lets you ex- 
ert more force with less effort. The French Er- 
gotwist driver from Facom (right) adds a smooth 
ball top for fingertip control. 


perhaps the key factor driving the devel- 
opment of new tools. “It’s all you hear,” 
comments one manufacturer. "Everyone's 
talking ergonomics." 

With workplace claims escalating for tool- 
use injuries such as carpal tunnel syndrome 
(hand and wrist trauma caused by repeated 
physical stress), employers and manufactur- 
ers alike have redoubled research efforts in 
^ this area. This has led to dramatic changes in 

many tool designs during the past few years. 

In power drills and other handgrip tools, the T- 
type or mid-handle models appear to be the er- 
gonomically correct shape of the future—or of the 
moment, judging by the number of new models or 
prototypes introduced in Cologne. One reason for the 

к design shift: Higher-powered, heavier batteries have 
upset the weight distribution in traditional pistol- 
shaped drivers; moving the handle and battery forward 
beneath the motor restores the balance. One hit of the 
show was a redesigned line of classy, comfortable 

| drill/drivers from Elu, the European subsidiary of U.S.- 
based Black & Decker. Within weeks of their debut, the | 

Я company introduced identical T-handle models in the 
United States, garbed in the bright yellow color of another 
subsidiary, DeWalt. 

The international collaborative effort behind the De- 
Walt/Elu introduction tells a story in itself about power 
tools becoming a global business. But the “new” ergonomic 
design of these tools is neither new nor unique, and certain- 
ly not European—Japanese manufacturers 
Panasonic, Hitachi, and Makita 
have offered T-handle tool 
models for years. 


— Both of iie saw blades, manufactured by 
= ` Freud in Italy, were eed to meet more 
E European workshop-safety standards. 

Safety dado (left) has 5а pawls behind each 
= tooth that prevent them from taking too big a 
2 bite as they chew into wood. The laser-cut ser- 
= pentine pattern on а new anti-vibration blade 

ЕЛ linates chatter at high speeds and 
н noise. 


Panasonic lays claim to having one ten 

years ago. Ryobi, another Japanese compa- 

ny that manufactures in the United States, 
will introduce its own mid-handle design 
later this year. 

Ergonomic improvements are spreading 
to non-power hand tools, as well. A revolu- 
tionary new design for that most prosaic of 

tools—the screwdriver—is the hottest new 
item from Asia to America to Europe. Identify- 
ing features include a handle with a triangular 
cross section and a spongy yet firm bi-material 
plastic grip that allows users to exert tremendous 
force on a screw with less effort. Among the best 
designs on the market are new, improved Claw 
Cushion drivers from Vermont (the European 
brand of Vermont American), and sleek Ergotwist 
models from Facom, the French parent of U.S.-based 
SK Hand Tool Corp. 
But where ergonomics are concerned, a small 
Swedish company, Bahco, wrote the research paper. 
Bahco invented the adjustable wrench in 1892 and built 
its reputation on a well-designed and highly regarded 
product line. The company's own Ergonomi Design 
Gruppen does extensive field research among factory and 
farm workers, then submits designs to a rigorous 11-point 
ergonomic review standard before tools are produced. “We 
know there is a demand for this, and it's greater today 
than it ever was," says research and design manager Con- 
ny Jansson. The latest result of all this study is a line of pli- 
ers and cutters with distinctive, easy-to-grip handles that 
promise to make repetitive work a pleasure for users—or 
at least less painful. 

Europe is ahead of the United States on safety issues as 
well. Freud, an Italian manufacturer of power tool acces- 
sories, has led the development of saw blades and router 
bits that are less likely to jam or kick back materials during 
high-speed operation. These cutters are designed to be self- 
limiting: Built-up shoulders, or pawls, near the sharpened 
edges prevent workers from feeding 

material into the whirling blade 

" too quickly and causing 


[Continued on page 84] 
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The Last 


The official emblem of 


the Apollo 


17 mission 


(above) features the 
Greek sun-god Apollo 


At right, geologist- 
astronaut Harrison 
Schmitt examines a 


"ie 


split boulder at 
Taurus-Littrow 


landing site on 


the moon. 


BY 
ANDREW 


CHAIKIN 


he triumph of the first 
lunar landing 25 years 
ago in July 1969 was 
still a fresh memory in 
December 1972 as 
NASA prepared for the 
final Apollo mission. In 
the interval, astronauts 
had dramatically extended the reach of 
humans on the moon with a series of 
spectacular follow-on missions. By 
1971, astronauts were spending three 
days living on the moon, taking moon- 
walks of up to seven hours each, and 
driving a battery-powered Lunar 
Rover miles across the landscape in 
search of geologic treasure. 

But even as NASA racked up these 
successes, funding for the space pro- 
gram shrank. Having canceled the last 
three lunar landings to conserve 
funds, NASA managers looked ahead 
to the reusable Space Shuttle planned 
for the 1980s. With Apollo 17, the first 
great age of lunar exploration was 
about to come to a stunning end. 


Adapted from the book, A Man on the 
Moon: The Voyages of the Apollo As- 
tronauts, published by Viking Penguin 
in June 1994. 
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PHOTOS BY NASA 


ploration began. Here’s how it ended three years later. 
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For this final voyage, NASA assigned veteran astronaut 
Eugene Cernan, who circled the moon aboard Apollo 10 in 
1969. Joining him was geologist-astronaut Harrison “Jack” 
Schmitt, who would become the first and only scientist to 
walk on the moon. Following a spectacular midnight launch 
from Florida’s Kennedy Space Center, Cernan, Schmitt, and 
their crewmate, command module pilot Ronald Evans, ar- 
rived in lunar orbit on December 10. The following day Cer- 
nan and Schmitt steered their lunar module Challenger toa 
landing in the Taurus-Littrow valley, a steep-walled canyon 
at the southeastern edge of the moon’s Mare Serenitatis, the 
Sea of Serenity. On Taurus-Littrow’s towering mountains, 
including two nicknamed the North and South Massifs, 
Cernan and Schmitt would search for clues to the earliest 
history and origin of the moon. The valley floor was covered 
with unusually dark soil that scientists hoped might give 
evidence of relatively recent lunar volcanic activity. Hours 
after landing, the two men donned pressurized space suits 
and opened Challenger’s hatch. Minutes after Cernan 
emerged and stood on the ground of Taurus-Littrow, Jack 
Schmitt followed to begin Apollo's final mission. 


Monday, December 11, 1972, 
6:08 p.m., Houston time 


“Hey, who's been tracking up my lunar surface?” The an- 
swer to Jack Schmitt’s question was: Gene Cernan. Now, 
with characteristic irreverence, Schmitt was climbing down 
the ladder to make his own tracks in ancient dust. 

“Boy,” said Cernan, “your feet look like you just ...” 

Schmitt finished the thought. “Walked on the moon? Well, 
I tell you, Gene, I think the next generation ought to accept 
this as a challenge. Let’s see them leave footsteps like these 
some day.” And for a moment, as he took his first steps, 
Schmitt’s gaze went to a landscape unlike any he had ever 
seen on earth. The Massifs rose like flattened pyramids into 
the velvet sky, their sides impossibly steep. He was looking 
at mountains that dated back almost to the formation of the 
solar system. Out on the dark plain, he saw rolling hills, 
their fluid forms littered with boulders ejected from the 
larger craters. In the near field he noticed small, rimless 
hollows in the soil, the center of each miniature crater 
marked by a dark spot of fused glass. At his feet, soil and 
broken rocks sparkled in the unfiltered sunlight, their tex- 
tures and subtle hues amazingly vivid, their crystals irides- 
cent. On the surface of the larger cobbles he saw small 
white spots where micrometeorites had blasted tiny craters. 
Everywhere he looked, on every scale, his eyes found new 
detail. He said, “A geologist’s paradise if I ever saw one.” 


6:41 p.m. 


Loading the Rover with 
supplies, Cernan looked up 
from his work and saw 
Earth suspended above the 
South Massif. No one had 
ever seen it like this, so 
close to the horizon; that 
was because the Taurus- 
Littrow site was so far 
from the geographic center 
of the near side. On the 
way out to the moon, the 
sight of Earth, like a gem- 
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17's rock collection. brought home the fact that 
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there was nothing at aln routine about going to the noo Е 
a second time, ће single experience that had made him.say - A: 
to himself, “My God, I'm out here again." Now that he was ~ Ems 
standing on the moon, immersed in the abyss of space—how . +. Б 
could the sun shine on him so brightly and not dispel that. 
darkness?—he felt as though he were looking out -fron [de ^ 
within a dream, and Earth was his link with reality. To Cer-- а. : 
nan, it was the most precious possession a man could A E 
in his memory. He had to say something. 5 | 
“Oh, man—Hey, Jack, just stop. You owe yourself 30 sec- 
onds to look up over the South Massif and look at the Earth,” 
“What? The Earth?!” " Gt к: 
“Just look up there.” | : i: x Е 
“Aaah! You've seen one Earth, you've seen them all. Ws S ; 
It was just like Jack Schmitt to answer his friend's display - £ 
of emotion with feigned disgust. But in truth, Schmitt had =- un 
been looking at Earth for three days. jt was tho last thing tak Я 
needed to look at right now. He was here to focus.on the... 5 
moon, not because that was his mission, but because it was ., SE м 
his profession. And he was impatient to get on with it. . . . 


To Schmitt's frustration, the mission's first moonwal T 
Was mostly consumed by the tasks of setting upa senis. E. s 
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On the evening of December 12, Cernan and | Schmitt. 
reemerged from Challenger for their second m onwalk. 
which was devoted entirely to geology. After prospecting. af 
the base of the South Massif, they made their way across- 
the valley floor to a football-field-size crater called Shorty. 
Meanwhile, in a back room of the mission control center in - к 
Houston, a team of scientists led by the U.S. Geological: T А 
veys William Muehlberger excitedly scanned pictur з 
transmitted from the Rover’s TV camera, knowing. that 
Shorty was one of the prime targets in the hunt for recent. 
lunar volcanism. 


an was а and deep, its walls littered with VE а: а. 
floor a maze of rubble, and Schmitt radioed a description to ; 
the geologists in the back room. On the photos made by pre- ^... 
vious astronauts in lunar orbit, Shorty was ringed by a dark . ©. 4 
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halo that stood out against the whiter terrain around it. The л 
geologists suspected it was a volcanic explosion crater, per- a Б 
haps one of the sources of the dark deposits that covered the · `2; 
floor of the Taurus-Littrow valley. They knew it might well - ^ : 
turn out to be just another impact crater, and that the. halo ae Og 
could simply be an ejecta blanket of dark soil. But the possi- °° 
bility that Shorty might at last reveal evidence of recent һе. jaa 
nar volcanism was simply too exciting to ignore. ey: PT 

A large, intensely fractured boulder near the crater rim >. 
caught Schmitt's eye. He moved closer to the boulder and © a 
stopped, preparing to take his pictures. Instinctive! y he is 
scanned the area around his feet for details, and enly 
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he saw that his boots had scuffed away the dust. Instead of |: 
the usual monotonous gray, he saw vivid, bright orange: Fe E 
a moment, he wondered whether it was an illusion. At an X 
earlier stop, he'd seen a patch of color on the surface tha E 


turned out to be a reflection off some gold foil on the £ 
He lifted his outer visor partway and looked again. It was l 
real. “There is orange soil!” It glowed like a highway sign e S = 
the glare of headlights. к 
“Don’t move until I see it,” said Cernan, still working ut 
the Rover. Privately, he wondered whether Schmitt had . 
been out in the sun a little too long—until he turned . 
around. “Hey, it is!! I can see it from here!" Cernan won- ` 
dered aloud, “How could there be orange soil on the moon?" - 
Then he answered his own question: "It's been mind 
Yes, Schmitt agreed, it looked like the rusted soil you somé- . 
times see in the desert. But how, on a world devoid of of water - 
and air, could there be rust? The answer was: volcanic gas- 


es. You can walk around the slopes of the Kilauea volcano in 


r; Hawaii, as Cernan and Schmitt had done in training, and 


see chunks of dark lava that have been turned bright or- 
т апре, red, or yellow by hot mineral-laden gases escaping 
from the depths. 
"Cernan, finished with his Rover chores, at last joined 
- Schmitt to collect samples. Schmitt dug his scoop into the 
` orange soil and found it did not behave like dust; it broke 
apart m angular fragments. He dropped most of the first 
scoop before he could pour it into Cernan's sample bag. He 
told himself to slow down. A second try filled the bag with 
orange clumps. Then he captured the gray soil at the mar- 
`. gins of the deposit, for comparison. The next step—and per- 


о haps the most important—was to find out how deep the de- 


-posit went, and what might be underneath it. In the back 

room, Bill Muehlberger and his team were already thinking 
about that. At the team's request, Capcom Bob Parker 
passed up a request to use a core tube. And he informed the 
astronauts that they had 20 minutes left. 

“Cernan drew his hammer and, with some difficulty, drove 
the core most of the way in; thankfully, he was able to pull it 
out easily. For a moment, before capping it, the two men 
‘cradled the three-foot core, holding in their hands one of 

Apollo’s most exciting discoveries, as the scientists would 
realize when it and the other samples were analyzed on 
Earth. Their impact would not be diminished one bit when 


Gene Cernan, left, and command 
it became clear that Schmitt module pilot Ronald Evans. 
had been wrong when he 
thought Shorty was a volcanic vent, that in fact it was 
nothing more than a run-of-the-mill impact crater. 

The orange soil was anything but ordinary: It was made 
of tiny beads of glass that had once been molten droplets, 
originating deep within the lunar interior and propelled 
high into the lunar sky by a spectacular form of eruption 
called a fire fountain. But the fire fountains had not sprayed 
forth recently, as the geologists had hoped; the glass beads 
were 3.5 billion years old. Millions of years later, probably, 
the deposit had been covered over by a fresh lava flow, 
which protected the strange beads from being mixed with 
ordinary lunar soil by the constant rain of micrometeorites. 
They remained hidden for eons, until 19 million years ago, 
when the impact that formed the Shorty .crater excavated 
them and brought them to the surface, where they awaited 
the footsteps of a geologist from Earth. 

After a second “night” in their lander, Cernan and Schmitt 
suited up on the afternoon of December 13 for Apollo's final 
moonwalk. Today they would return to the mountains of 
Taurus-Littrow, with stops on the flank of the 6,500-foot 
North Massif followed by a visit to the peaks called the 
Sculptured Hills. While today's excursion would be one of the 
most physically demanding, it could also be among the most 
rewarding: The mountains might offer clues to the formation 
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of the giant impact crater called the Serenitatis basin and 
perhaps shed new light on the earliest history.of the moon. - 


0:97 p.M. 


Massif. They had all known the boulder would be there; it 


was visible on Apollo 15 photographs from lunar orbit, |. : |. . 
that recorded its plunge down the mountainside. As they . 1:19 p.m. 
got closer, Cernan and Schmitt could see that it was actual- 
ly:five separate boulders; it had broken apart before coming 


where it was a tiny dot trailed by a 1,500-foot-long furrow 


to rest near the bottom of the Massif. 

As always, the Rover gave them no hint. of the. severe 
slope. Cernan, on the uphill side, could barely raise his 
space-suited body out of his seat, despite his buoyancy in 
the moon's one-sixth gravity. Schmitt, meanwhile, thought 
for a moment that he might tumble down the hill. While 
Cernan struggled through his chores at the Rover, Schmitt 
climbed a few yards upslope and raised his mirrored outer 
visor, which was now badly scratched by dust, to peer at the 
wall of stone. It was just like a number of tan-gray rocks 


he'd seen yesterday at the South Massif, except that it had 


giant vesicles—holes where gas bubbles had once 
been—which meant that it had once been molten. But the 
holes weren't. round, as you would see іп a lava flow that 
cooled in place, but flattened éllipses, meaning that some- 
how, the rock had flowed before it had had a chance to solid- 
ify. Sometime later a great pressure had acted on the rock, 
for Schmitt could see fractures branching through it. 

In the geology back room in Houston, Bill Muehlberger 
and his team watched as Schmitt methodically examined 
the boulder. Every so often Schmitt would change his mind 
about what he saw, verbalizing the thought process that 
goes on in the mind of every geologist in the field. Before the 
mission, some people—including Gene Cernan—had won- 
dered whether Schmitt would really be able to make use of 
his geologic expertise, constrained by his pressurized suit 
and, of course, the pressure of the time allotted. Years later, 
Schmitt would say that his edge on the moon was that he 
was able to react to the millions of bits of visual data and 
sort out the most significant few, and do it within seconds. 
The mind, he would say, is not in a space suit. 

Now Schmitt made his way out of the shadow and around 
to the boulder's sunlit face, using his scoop like a walking 
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stick. The more he looked, the more 
details he noticed. This boulder had 
a story to tell, and if he and Cernan 
were going to decipher it, they 
would need as much time as they 
could get. In Houston, Bob Parker 
informed them that they could have the lavish allotment of 
one hour and 20 minutes, but Schmitt was reluctant to take 
it all; it meant giving up another stop on the Massif later. 
After 36 minutes confronting the boulder, Schmitt told 
Parker, “Гуе done the best I can." 

But that would prove to be more than good enough. In the 
months and years to come, analyses of the samples collected 
here would testify to the violence of the impact that formed 
the Serenitatis basin, 3.8 billion years ago. Hurtling into 
the moon at perhaps ten miles per second, a rocky asteroid 
exploded with the power of billions of H-bombs. For perhaps 
a hundred miles around, huge volumes of the crust were 
pulverized or melted and flung outward in a spray of debris. 
Even as ejecta flew through space, shock waves contorted 
the lunar crust, pushing up rings оѓ mountains like ripples 
on the surface of a pond; one of the rings became the Taurus 
Mountains. Within minutes, it was all over, The face of the 


Cernan and Schmitt used 
this Lunar Roving Vehicle 
to roam the geologically 
rewarding Taurus-Littrow 
landing site. 


moon was scarred by a crater 450 miles across. A hundred 
-.müllion years later, molten lava migrated upward through 


the fractured crust and erupted at the surface to form the 


To ^: Sea of Serenity. In the Taurus-Littrow valley, the last of 

The Rover headed north across a КЕРЕ moon- gi 
scape, past the giant crater Sherlock: When it reached 
Turning Point Rock, the men drove east toward their desti- 
nation, a big, dark boulder perched on the side of the North 


these volcanic outpourings was accompanied by the fire 


-fountains that created the black and orange soils. Much, 


much later—“only” 800,000 years ago—a house-size chunk 


` from the North Massif was dislodged and tumbled down the 
mountainside to where two explorers: now worked. | 


 Cernan struggled up the hill so that he could shoot a docu- 
mentary panorama that would include the boulder. From 
this height, for the first time, he could see all of Taurus-Lit- 
trow. Up here, he could spot all the places he and Schmitt 
had visited on the South Massif and the valley floor. To his 
left, beyond the flank of the North Massif, were the Sculp- 
tured Hills, where he and Schmitt would soon be headed. 
And way out on the plains, a tiny dot of titanium and Mylar: 
the lunar module Challenger. It occurred to Cernan that he 
had spent his adult life working 


A TV camera on the Lunar farther and farther out on a limb, 
Rover sent Earth this shot of from flying jets to flying in Earth 
the Lunar Module Chal- orbit, then leaving his home 
.. lenger's liftoff. [Continued on page 88] 


Mind Power Breakthrough! 


Plug Your Mind into the Amazing Learning Machine" To Boost Mental Powers, 
Program Your Mind for Success & Launch Virtual Reality-Like Fantasies. 
Plus Get $600 of Free Learning CDs! 


By Dane Spotts 


Absolutely mind 
blowing!!! I popped a 
French Learning CD 
into the Learning 
Machine . Immedi- 
ately I was sucked 
into a deep, dream- 
like trance. Weird 
colors and patterns 
were — on the insides of my closed 
eyelids. While in this super-relaxed but 
hyper-aware state, the special Learning 
CD began unfolding its magic 
programming. 


A Vacation in 22 Minutes 

It was as if a movie were playing 
inside my head. I could see myself in 
France having lunch at the Eiffel Tower. 
The music, the sounds, even the 
fragrance of summer in Paris. A 
beautiful woman spoke to me. “Bonjour, 
mon ami,” she said. In an almost 
unconscious way I began following the 
dialogue. The mental imagery was so 
intense I not only understood what was 
going on, it was like I was there. 


Learning at Light Speed 

The Learning Machine is more than 
virtual reality. More than just a cool way 
to relax after a hard day at work. 
According to one college professor, “It 
may be the most powerful learning tool 
since the invention of the book." 

Here's why. When you do a Learning 
Machine session your mind is cut off 
from outside distractions. Your attention 
becomes focused inward as the powerful 
sensory stimulation (light-sound matrix) 
bombards your imagination. Ideas and 
mental images float in and out of your 
consciousness. It feels like the best 


dream you've ever had. Then while in 
this highly euphoric mental space, the 
Learning CD opens your learning centers 
to peak receptivity and pours in new 
knowledge and skills. It's the ultimate 
mind trip. But it's not just for fun. 

Let's say you want to learn a foreign 
language, improve your reading and 
comprehension, or increase your math 
skills. Or just give your kids a powerful 
edge in school, learning many times 
faster than their peers. It's simple. 

You select a specially programmed 
Learning CD in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the 
headphone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning session. 
In a fun, almost effortless way, the 
Learning CD unfolds its program and 
literally forces you to learn. It's the most 
amazing thing you've ever experienced. 

Speak French, Spanish, 
German & Italian 

Learning foreign languages, or 
anything for that matter, at rocket speed 
can be very empowering. And I'm going 
to include a ton of valuable Learning CD 
software with your Learning Machine so 
you can get immediate results from this 
new technology. 

You'll receive 4 basic language 
courses — French, Spanish, German, and 
Italian. Plus a Super Vocabulary course, 
a Super Memory course, and a Super 
Speed Reading course. And for your 
kids, a SuperPhonics™ reading program. 
Over $200 worth of Learning CDs make 
this the deal of the century. But I also 


$600 Super CD Bonus Pak 


ing Machine™ to make this an 


undreds of dollars worth of valuable Learning Disc Libraries are 
bundled with your Lea 


incredible deal. Here 


st a sample of the mind-boggling 


benefits of your Learning Discs that will be bundled FREE as part of 


this special introduc tory "offer. 


The Teacher'" ($59 Value) Start-up demonstration disc will take you 
on a journey and prep your mind with all the incredible things you can 


do with your Learning Machine. 


БӘ 


Accelerated Interactive Language Learning™ Library ($200 Value) 
4 language training courses teach you basic French, German, 
Spanish, and Italian using the same course materials taught to 


intemational diplomats 


3D Mind ame Library ($150 Value) 10 mind journeys: Creativity 
Juick Energy, Stress Zapper, Mental T 
ization, Imag gination Stimulator, Le aming Accelerator, Super Intuition, 
Lucid Dreaming, and Super Zen States. Launch your mind into 
fantastic mind journeys from deep meditation to extreme alertness. 
InnerMind™ Programming — Value) 18 programs on 3 
Jehaviors Into your subconscious. 


Booster, ( 


Learning Discs program success 
Titles: Building SelF-Esteem, Eliminate Fear & 


Winner's Image, Attracting Love Relationships, Health & 
Expanding Psychic Powers, Attracting Prospenty & Wealth, Time 


Plus $1,000 Worth of Coupon 


Anxie ly, Projecting a 


une-Up, Virtual Visual- 
С Public Speaking, 


Always on Time. 


ealini 
5 you'll use for life. 


Beyond virtual reality, the light-sound matrix stimulates your mind and opens your leaming centers. 
Like magic it pours in new information, skills, mental programming, and launches your imagination. 


want to show off its other incredible 
mind expanding powers. 
10 Fantastic Mind Journeys 

So I'll include the 3-D Mind Sync" 
Library, with 10 mind launching 
programs on 3 CDs. Turn your Learning 
Machine into a meditation, self-hypnosis, 
and virtual fantasy computer. You'll get 
the following titles: Creativity Booster, 
Quick Energy, Stress Zapper, Mental Tune- 
Up, Virtual Visualization, Imagination 
Stimulator, Learning Accelerator, Super 
Intuition, Lucid Dreaming, and Super Zen 
States. 

A $150 value, this extensive collection 
is a super added bonus, But even more 
exciting is how it can be used for habit 
control, success conditioning, and 
eliminating self-sabotaging behavior. 


Management & Organization, Creativ ity & Problem Solving, Effective 
Increase Focus & 
Learning, Stay it/Exercise Motivation, Permanent Weight Loss, 

Eliminate Procrastination, Q Quit Smoking Now, Meet Your Deadlines, 


: Concentration, Super Memory & 


Super Speed Learning™ Beginner's Pak ($59 Value) 4 accelerated 
learning programs, Super Speed E Super Memory, Super 
Vocabulary, and SuperPhonies | (for kids K-6 


6) teach you learning ЖЕ 


s for More Software 


Included in your kit ane coupons for additional Leaming Disc programs. Plus info on future programs 
including ESL, Japanese, Chinese, and Russian. The Photographic Mind Series. Transcendental Mind 
Series. Fantastic Journeys that launch your consciousness into incredible new worlds. The Time Traveler 
Series. World History. Science & Space. World's Greatest Mind Series. Study Habits Discs. Self-Esteem 
For Kids. Children's Classic Literature Series. Corporate Training Programs and more. Future multi-media 
titles include the Civil War series, Everything | Ever Wanted To Know, plus existing CD-ROM software 


converted inta Learning Machine formats. 


©1994 Zygon. All Rights Reserved. Learning Machine, Learning Disc. Learning Matrix, SuperPhonics, The Teacher, 3-D Mind Sync. Accelerated Interactive Language Learning, 
InnerMind Programming, Super Speed Learning, Transcendental Mind, & Photographic Mind are trademarks of Zygon Intemational. 


Super Motivation Library 

Let's say you want to transform à 
loser mind-set into a winning one. Or 
you'd like to quit smoking or lose weight. 
Pop in an InnerMind" Programming 
Disc. The sensory stimulation matrix 
opens a window into your unconscious 
mind. Then by infusing your "inner 
mind" with positive programming, vou 
can rescript negative, self-defeating 
attitudes. I'm puede an awesome 18- 
title InnerMind Programming Library. 
From success conditioning to weight 
control this is another $150 value. 


30-Day Risk Free Trial 

Plus in addition to the Language 
Learning Library, the SuperPhonics, 
Super Speed Reading, Super Memory, 
and Super Vocabulary programs, the 3-D 
Mind Sync Library, and the InnerMind 
Programming Library (a $600 combined 
value), I'm including coupons worth a 
thousand dollars. These coupons are for 
hundreds of future Learning CD applica- 
tions, including software that links your 
mind directly to a multi-media 
computer. It's something you absolutely 
must experience, 

Try the Learning Machine for 30 days 
risk free. Take your mind on an 
incredible journey. If for any reason 
you're not totally blown away by the 
experience, send your kit back to me for 
a full refund. 

To order, credit card holders call toll 
free. Or send your check or money order 
for $299.95 plus $12 shipping & handling 
to the address below. (Item #4501). 
Please allow 4-6 weeks for delivery. 


For Fastest Service Call Toll Free 


1-800-925-3263 
ZYGON 


18368 Redmond Way, Redmond, WA 98052 
Fax Orders To (206) 882-1454 


i a e = B during the next five years 
С == will be the safest and 


NER strongest vehicles ever 
E ggg built. They will also have 
BU Tu | more electronics than ever. 
SES ci Standard dual air bags will 
Si E appear in dozens of car 
lines, well before the 1998 deadline. 
Improvements in body structure and 
strength will make new cars handle 
better and drive more safely as well. 
Automobiles are also becoming 
more convenient to operate. Oldsmo- 
bile offers optional in-car GPS naviga- 
tion this year, and the all-new Lincoln 
Continental uses electronics to let the 
driver preset favored choices for levels 
of power steering, ride control, seat 
and mirror positions, and radio sta- 


Chrysler Minivan 


Ford Taurus | 
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tions—just by touching a button on 
the key fob. Here's a preview of what 
you can expect from cars and trucks 
for next year and beyond. 

Chrysler Corp.'s cab-forward design 
has redefined the company's product. 
The design places the wheel and tire 
assemblies as far out on the corners of 
the vehicle as possible, resulting in 
longer, wider spaces for the passen- 
gers and cargo and a more stable plat- 
form for riding and handling. The 
same style shapes the Dodge and Ply- 
mouth Neon subcompacts and will be 
reflected in the mid-size Chrysler Cir- 
rus and Dodge Status cars due this 
fall. The upcoming Dodge Avenger and 
Chrysler Sebring also follow the cab- 
forward styling lead. The 1996 model 
year brings all-new minivans to re- 
place the current Plymouth 
Voyager, Dodge Caravan, and 
Chrysler Town & Country. 

At Ford, the $6 billion Mon- 
deo world car program reaches 
fruition with the introduction 
of the Ford Contour and Mer- 
cury Mystique. The U.S. ver- 


a radical Taurus, a hot new Jaguar, 


sions of the Mondeo feature all-alu- 
minum four-cam 24-valve V6 engines, 
all-speed engine-and-brake traction 
control, and a cabin air filter that 
catches micron-size particles. Price: 
between $13,000 and $19,000 for the 
new twins. Lincoln's 1995 Continental 
uses a new, highly sophisticated trans- 
verse 4.6-liter, 32-valve V8 engine pro- 
ducing about 260 horsepower. Press- 
ing the Continental’s key fob sends a 
signal to the car to adjust the seat, 
mirrors, and other parameters to the 
driver's favored position. The Lincoln 
Town Car, Ford Crown Victoria, and 


Jaguar XJS 


1995 
Preview 
Guide 
1999 


BY JIM McCRAW 


‘and a dramatic revision of Chrysler’s minivan. 


Mercury Grand Marquis, all built on 
the same platform, get face-lifts this 
year, and more aluminum body pan- 
els, a trend at Ford that will continue 
to grow over the next few years. 
Model year 1995 will be especially 
important for General Motors. 
Chevrolet rolls out a brand new Lumi- 
na sedan teamed with a revived 
Monte Carlo coupe, using either a 3.1- 
liter V6 that produces 140 hp or a 3.4- 
liter V6 that yields 210 hp. Chevy will 
also offer an all-new Cavalier, in 
coupe and sedan versions, that’s pow- 
ered by a 2.2-liter four-cylinder engine 
generating 120 hp. 
Buick makes a 
grand entrance in 
1995 with the re- 
vamped luxury Riv- 
iera coupe, featuring 
an improved 3.8-liter 
supercharged V6 
with 225 hp. And 
Oldsmobile will intro- 
duce the Aurora, a 
250-hp 4.0-liter, 32- 
valve V8-powered 
luxury sedan. The 
Aurora boasts the 
stiffest body shell of 
any sedan made in 


America. Aurora-based technology 
will be used on all future Oldsmobiles, 
starting with the 1997 Cutlass 
Supreme. Cadillac, meanwhile, read- 
ies for the 1996 launch of the LSE, its 
all-new, German-built small car now 
motoring in Europe as the Opel 
Omega. 

Light trucks, most of them sold for 
personal and recreational use, now ac- 
count for 39 percent of the total U.S. 
new vehicle sales. Truck sales are so 
strong that even an old design, the 
small, rear-drive Ford Aerostar, intro- 
duced in 1984, and scheduled to be 
dropped after 1994, has been given a 
reprieve and will continue to be sold. 

The Chevrolet and GMC compact 
pickups introduced last year featured 
better suspension, better handling, 
and sturdier construction. These plat- 
forms will pass along their im- 
provements to 
the 1995 Chevy 
Blazer and its | 
twin, the GMC a 
Jimmy, two high- 
ly styled sport 
utility versions. 
The league-lead- 
ing Ford Explor- 
er gets a new in- 


SSS йн. 


carnation for 1995, with electronic all- 
wheel-drive systems, all-new suspen- 
sion, and new interiors. 

The Japanese auto industry, mired 
down by a soft home market, contin- 
ues to spend billions on engines, 
transmissions, and electronic tech- 
nologies for new car and truck pro- 
grams. The Japanese also continue to 
innovate. For 1995, Toyota will intro- 
duce the largest car it has ever built in 
the United States, the six-passenger 
V6 Avalon, with engines, transmis- 
sions, and underpinnings borrowed 
from the smaller Camry. A face-lift 
and dual air bags will highlight the 
Tercel, Paseo, and Celica models. 

Nissan unveils the new 240SX sport 
coupe in 1995, tuned more toward lux- 
ury than sporting performance. A 

[Continued on page 87] 
[Charts begin on next page| 
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Honda’s solar-elect 


BY STUART F. BROWN 


his is like driving a snare drum, 
if such a thing can be imagined. 
Pavement irregularities snap, 
thump, and resonate through 
the aircraft-type carbon-fiber 
chassis. Covered with opales- 
cent solar cells, the one-piece top shell 
contributes to the boom box effect. 

My spin in the Honda Dream solar 
racer occurred under safe yet stimu- 
lating conditions on the 7.5-mile oval 
loop at the company’s test facility in 
California’s windy Mojave desert, 
where F-16 fighter pilots from nearby 
Edwards Air Force Base sometimes 
amuse themselves by flying the course 
at low altitudes. Rare and endangered 
desert tortoises make occasional ap- 
pearances too. 

Tall people don’t get the chance to 
pilot this machine; there isn’t enough 
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Tight fit: The driving 
position is reclining. 


room. Tumbling my 68-inch-tall self 
into the cockpit’s molded curves, 
though, I found ample space to recline. 
Feet settle into a concave pocket at the 
nose, while hands explore the controls. 
Steering is through a pair of motorcy- 
cle-style handlebars, with a right- 
hand thumb control for go and a left- 
hand brake lever for stop. Thats it. 
Drum-type brakes were selected over 
disc brakes because they fit neatly in- 
side the front wheel hubs, lowering 
wind resistance. 

Up from behind come crew mem- 
bers carrying the upper shell. As they 
lower it into place, the impression 
dawns that the Dream feels like a gar- 
ment. On goes the canopy and it be- 
comes more of a suit of armor, lonely 
inside. The outside view is through a 
smile-shaped metallized windshield. 


Communication with the outside 
world is via walkie-talkie. 

Racing rules requiring a view to the 
rear are satisfied by a tiny tail-mount- 
ed video camera that displays on a 
compact color TV screen in the cock- 
pit. ^It doesn't work very well," ob- 
serves the disarmingly forthright 
team leader, Takahiro Iwata. 

Honda began researching electric 
vehicles five years ago, deciding in 
early 1990 that solar car racing was 
the way to learn quickly by doing. A 
group of 20 engineers at the compa- 
nys research and development center 
in Tochigi, Japan, was selected. The 
car to beat: the General Motors Sun- 
raycer, which absolutely ran away 
with the first 1,880-mile World Solar 
Challenge held in Australia in 1987. 
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you wear. Efficiency, durability, and winning are the point. 


с Conventional Solar Gells 
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SunPower's 21.6-percent-efficient solar cells are designed with their 
electrical contacts on the back, where they block less light. Honda added a 
grooved plastic lamination that increases energy collection at low sun an- 
gles. Conventional cells have electrical contacts on the front side. 
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Euro tools 


[Continued from 


69] 


it to bind. Recently, Freud also intro- 
duced a new “noiseless” anti-vibration 
saw blade, an innovation that address- 
es more-stringent European noise re- 
quirements as well as cutting efficien- 
cy. Although the products are made for 
Europe, they are sold here as well, so 
American woodworkers also benefit 
from the higher European standard. 


ne of the biggest and best-attend- 

ed displays at this year’s Cologne 

Fair belonged to Festo Tooltech- 
nic, a German manufacturer virtually 
unknown in America but with a well- 
established reputation for quality elec- 
tric and air-powered tools in Europe, 
Australia, and Canada. Among the 
more innovative offerings at the show 
was Festo’s unique three-in-one hose 
system for air tools that simultaneous- 
ly powers the tool, exhausts waste air 
around the workpiece, and deposits 
sanding dust in a vacuum canister. 
Like many European-made shop vacu- 
ums, the Festo unit is also cleverly 
switched on and off by the sander, or 
by any other tool plugged into it. 

Festo has also developed its own 
unique response to Germany’s envi- 
ronmental challenge—by packaging 
its products in sturdy plastic crates 
called Systainers that later become a 
stackable, transportable storage sys- 
tem for tools and accessories. 

While Festo doesn’t export its tools 
to the United States at present, testing 
is now underway on the first air tools 
Festo hopes to introduce here before 
the end of this year, according to prod- 


| | uct manager Holger Shulz. 


Other useful features and products 
developed in Europe have not yet 
made their way to our side of the At- 
lantic, however. Economics is the rea- 
son most often cited by manufacturers: 
Redesigning tools to meet the expecta- 
tions of U.S. buyers can be costly, as 
can retooling factories to make U.S.- 


| specific products. Our 120/240-volt 
| electrical grid, for example, is unlike 
| what most European nations use, so 


power tools need totally different elec- 
trical systems—from motors, cords, 


апа plug sets to batteries and their 


rechargers. 
There are other reasons tools don’t 
migrate quickly from Europe to Ameri- 


| ca, but these are not always apparent. 


Shop vacuums that can be remotely 
switched by power tools are a wonder- 
ful time- and labor-saving idea and are 
standard equipment in European 
workshops; but no U.S. manufacturer 
produces a version here. The general 
view is that Americans are not as will- 
ing to pay for added features. As one 
American buyer observed, “It seems 
that in Europe, the tool with the most 


lights, the most switches, the most 
bells and whistles—wins. In the U.S. 
market, the guy just wants to buy a 
tool to punch a hole.” 

Of course, filling a need is a critical 
factor for the success of any new prod- 
uct. Another innovation displayed in 
Cologne this year was shop vacuums 
with separate, sealed stainless-steel 
canisters for collecting and safely dis- 
posing of hazardous materials such as 
asbestos and fiberglass. (The Germans 
recently classified fiberglass insulation 
particles as a suspected carcinogen.) 
Manufacturers say that as U.S. health 
codes expand to include more airborne 
pollutants, products such as the sealed 
vacuum canisters will eventually be 
introduced here as well. 


any new European features 
Me easily be incorporated in- 

to American power tools, how- 
ever. For example, the best European 
circular saws are equipped with elec- 
tronic speed controls that let users dial 
in the type of material to be cut; the 
saws then automatically regulate the 
cutting speed under any load to pre- 
vent motor burnout. European saws 
also have bases shaped to follow op- 
tional straightedge cutting guides—an 
invaluable aid that Americans often 
jerry-rig for themselves. 

Some of the tools displayed at the 
Cologne Fair offered far-reaching im- 
provements on existing technology. 
Among the standouts: 

* The ErgoPulse Accu impact driver 
from Atlas Copco is the first battery- 
operated tool to incorporate hydraulic 
action for precision torque settings 
when driving screws, nuts, or bolts. In 
an industrial operation such as auto 
assembly, this tool can also be linked to 
computers to record individual uses for 
quality control or product-recall refer- 
ence. Initially developed for industry, 
this tool raises portable battery tech- 
nology to a new level. 

* Several manufacturers, from 
Japan and the United States as well as 
Europe, introduced extended run-time 
batteries for existing rechargeable 
power tools. These high-capacity Nicad 
batteries deliver up to 40 percent more 
power, yet are similar in size and 
weight to standard powerpacks. 

* Panasonic displayed its new 
Predator line of downsized battery-op- 
erated drills and drivers. Company 
representatives claim Panasonic’s ex- 
perience in designing and assembling 
microelectronics enables it to produce 
tools that are almost 15 percent small- 
er and weigh one-third less than simi- 
lar tools while producing the same 
power. 

Occasionally, innovations work their 


way to the Continent and find greater 
success than they did here in America. 
One important power tool in Europe 
today is something that looks and per- 
forms like a motorized handsaw. 
Called an elektro-fuchsschwanz, or “al- 
ligator” saw, the tool is in demand 
there for cutting lightweight, insulat- 
ing concrete blocks used in home con- 
struction. Although originally invent- 
ed in America and known as a 
Wellsaw, this device’s only real useful- 
ness here now is as a highly special- 
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ized tool in the meat-cutting industry. 

Tool makers have test-marketed this 
saw in the United States without suc- 
cess (our concrete is too hard for it to 
cut), so no one is planning to reintro- 
duce versions here. But a German con- 
struction firm with large housing con- 
tracts in America may change their 
minds. The company recently an- 
nounced plans to make the lightweight 
building blocks in Georgia. If that hap- 
pens, it will recreate a need for the 
Wellsaw. [5 
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Steel ашый Hennes for lasting Value 
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Personal Trainer Included 
„ At No Extra Charge 


f you want the same complete, 

effective workout you'd get at a 

health club—but in your own a 
home — you'll understand why the 4 
ProForm Cross Trainer® has caused | 
a Fimess Revolution in America. 

Because the Cross Trainer® 

gives you a weight training system 
for strength training plus a Stair | 
Climber for a great ‘aerobic workout. | 


What really makes the 
difference is that — with the 
Cross Trainer* — you get your 
own Personal Trainer. 


You just select the muscle 
group you want to exercise, 

| your electronic Personal Trainer 
tells you which exercises to perform, in the 
correct order. It even gives you the number of sets 


and reps, and automatically sets the weight for you. 


And its unique Smart Card’ technology 
gives you a customized workout ... designed 
specifically for your individual fitness level 


and goals. 
PROFORM’ 


©1994 PROFORM Fitness Products, Inc. All rights reserved. 


A subsidiary of Weider Health & Fitness, Ine. 


CROSS TRAINERS, 


or build muscle, there's no faster, more 
effective way than the Cross Trainer*. 
You can experience the Fitness 
|. Revolution for yourself for 30 days – 
Risk Free - in your own home. 
For a Free Video and Brochure — 
or to order — just call 1-800-215-1281 
ext. 129. Or send the Coupon below 
to ProForm, Attn: Telemarketing, 
P.O. Box 313, Logan, Utah 84323. 
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C| YES! I want to join the Fitness Revolution with 
the ProForm Cross Trainer*. Please send me your 


FREE Video and Brochure. 
Name. ڪڪ‎ —— 
l ciy 
State Zip 


Send to: ProForm * Attn: Telemarketing — "* 


j Phone Number) 
i 
i 
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Whether you want to bum fat, shape up 


Driving the Dream 
[Continued from page 83 


“We had only seven or eight months 
to make the car, and we had no idea 
how we would do it,” recalls Iwata. “We 
studied many types of cars and came 
to a conclusion that was very close to 
the Sunraycer. It was the one solution. 
The Sunraycer was a very good teach- 
er for us, and I respect it very much." 
Eking out better electrical efficiency 
and reductions in aerodynamic drag 
and rolling resistance would be the 
keys to higher performance. 

Honda's original Dream finished 
second in 1990. "That's OK. It was an 
amateur team," Honda's president 
told Iwata. Then he asked, “Did you 
learn how to win?" The group went to 
work on a second-generation Dream 
for the 1993 race [“Automotive 
Newfront” April 94]. Looking around 
the world for the best solar cells, Iwa- 
ta chose a new design with record- 
breaking efficiency, developed by Sun- 
Power Corp. in Sunnyvale, Calif. 

The hand-built, 410-pound solar 
racer cost unrevealed millions of dol- 
lars to develop and fabricate. *Please 
take care of this car," Iwata asked me. 

My right thumb pushes the power 
lever. А slight whine emanates from 
the rear-mounted powertrain as the 
three-wheeled Dream gradually accel- 
erates. As promised, the steering is ex- 
tremely sensitive, with only slight 
movements required to keep the car on 
a chosen line. Speed builds to 50, 60, 
65 mph. Then comes a crosswind and a 
tail-wagging yaw oscillation begins. 
Optimized for minimum drag, the body 
shell generates zero downforce, mak- 
ing the car light-footed. I back off a bit 
on the power. At this speed, 85 percent 
of the Dream's work is overcoming 
drag. The rest is rolling resistance, 
mostly in the tires and wheel bearings. 


his is what engineers call a point 
Т: . Efficiency, durability, and 

winning are the point—not the 
driver’s comfort or peace of mind. Flat 
out, the Dream can reach more than 80 
mph, , but no, thank you, in these winds. 
When a small tumbleweed rolls in front 
of me, there’s no question that calmly 
running it over is the right thing to do; 
emergency lane-change maneuvers 


| just aren't an option. Coming around . 


the backstretch, I'm glad when a coyote 
standing on the pavement trots off into 
the brush. Like the rear-view TV, the 
brakes are more or less a formality. 
Plan way ahead, and keep it pointed. 
Convinced that more speed can be 
squeezed from the sun, Honda plans 
to race again in 1996. Iwata feels that 
advances inspired by solar racing will 
lead within two or three decades to a 
solar-assisted system for electric-drive 
passenger cars. 


Cars to come 

[Continued from page 77] 

Maxima three-liter V6 sedan is all- 
new for 1995, and a roomier Sentra is 
expected as well. A new Q45 from Nis- 


san's Infiniti division should also ap- 
pear in 1995. 


rival of the 2.7-liter VTEC V6 en- 


T: big news from Honda is the ar- 
gine for the hot-selling Accord, 


putting the Accord on more equal foot- — 


ing with the rest of the V6 four-doors. 

Mazda's 1995 Millenia luxury sedan, 
with its Miller six-stroke engine, is al- 
ready on sale. This optional 2.5-liter V6 
delays the closing of the intake valve 
for a more efficient combustion stroke 
and uses a screw-type super-charger to 
force additional mixture into the com- 
bustion chamber. The result 18 210 hp 
and about 27 mpg on the highway. In 
the wings is a redone Mazda 323 small- 
car family and an all-new minivan. 

New entries from Korean makers for 
1995 include a new and much larger 
Sonata sedan from Hyundai. Kia Mo- 
tors will continue selling the Sephia, 
essentially a ten-year-old Mazda 323. 

On the other side of the world, Ger- 
man giant Volkswagen will send over a 
Golf GTI with V6 power that produces 
nearly 175 hp. А Golf Cabrio convert- 
ible and a Passat fresh from a face-lift 
will arrive in 1995. BMW is prepping 
an all-new 7-series luxury sedan for 
U.S. consumption, with a choice be- 
tween V12 and V8 engines, and has in- 
troduced the M3 performance coupe 
version of the 3-series. Mercedes-Benz 
will offer more variants of its new C- 
class small sedan, including an SLK 
roadster, a coupe, and a station wag- 
on. Audi is prepping for a high-perfor- 
mance Avant RS2 station wagon. 
Porsche helped engineer and build the 
car in Porsche-owned plants. 

The British will export a new Jaguar 
XJ6 sedan this year, a new Range 
Rover, and a new Land Rover Discov- 
ery. BMW purchased Rover from 
British Aerospace; we may see some 
new Rover sedans in America in a few 
years. An updated MG sports car is 
planned for America’s roads and may 
be here in 1995; it will be expensive, 
and rare. 

From Sweden, Saab introduced the 
all-new 900 last year, with its Trionic 
engine management system based on 
readings taken directly from the spark 


plugs. The Saab 900 will be followed by | 


a coupe and a cabriolet during 1995. 
The Volvo family, down to only two 
platforms, will be enhanced in 1995 
with side-impact air bag systems on 
the compact 850 series. 

And from Italy, the big news, aside 
from a threatened return to the U.S. 
market by Fiat, is the arrival of the 
Ferrari 456GT four-seater in 1995. 
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The last теп on the moon 


[Continued from е 74] 


world to come within nine miles of the 
moon aboard Apollo 10 in 1969, and fi- 
nally returning to descend from the 
sky into this valley, getting outside, 
and, yesterday, driving miles into the 
distance, and over a hill, so that he 
could not even see his lunar module. 

During the sleep periods, lying in the 
tin can that popped and creaked in the 
full-strength lunar sun, Cernan’s 
thoughts were not about undoing the 
steps in that chain—getting off the 
moon, out of lunar orbit, and safely 
through Earth’s atmosphere—but of 
what he was missing, what he could be 
doing instead of wasting precious hours 
by sleeping. As much as Schmitt, he un- 
derstood how little three days was 
when you had a place like Taurus-Lit- 
trow to explore. And yet, they'd accom- 
plished more than he ever expected. 
With the excited voice of a kid who's just 
climbed his first mountain, Cernan 
said, “You know, Jack, when we fin- 
ish..we will have covered this whole 
valley from corner to corner!" 

Schmitt deadpanned, “That was the 
idea.” 


7:33 p.m. 


When historians review the scores of 
hours of Apollo videotapes, they will no 
doubt take note of Gene Cernan and 
Jack Schmitt's visit to the Sculptured 
Hills and what they did there, not with 
their hammer and scoop, but with 
themselves. After three days of intense 
effort, they let themselves have a little 
fun. To be sure, the geologic rewards 
were great. On the hillside, Schmitt 
discovered.a. small boulder that would 
help reveal that the ancient crust of the 
moon was "chemically more heteroge- 
neous than theorists had suspected. Af- 
ter he and Cernan had finished collect- 
ing a sample, Schmitt gave a ballet- 
style leap and bounded downhill to- 
ward the Rover. Forsaking any trace of 
adulthood, he began hopping on two 
feet with arms outstretched, pretend- 
ing to ski. He swung his body from side 
to side, sample bags flopping against 
his backpack. He made schussing nois- 
es. “I can't keep my edges! A little hard 
to get a good hip rotation!” A minute 
later, Cernan came kangaroo-hopping 


down the hill after him. 


Back at Challenger, amid the litter 
of three days of activity, Schmitt 
helped Cernan with the final chores 
before getting back inside. He was a- 
mazed at how well their space suits 
were holding up, despite the abuse 
heaped on them. Just like almost ev- 
erything else on Apollo, those suits 
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worked better than anybody ever ex- 
pected. It went back to the motivation 
of the people who built them, tested 
them, and flew them. It showed what 
can happen when people believe that 
the thing they are working on is the 
most important thing they will do in 
their lives, and they don't want to be 
responsible for screwing it up. No 
doubt those suits could have gone fur- 
ther, and no doubt, so could Cernan 
and Schmitt—but not this day. As 
Schmitt helped pack up the “rock box- 
es" full of lunar samples, it was all he 
could do to get his tired hands to work. 

All that remained was for Cernan to 
drive the Rover to its final resting 
place, where it would televise Chal- 
lenger's liftoff from the moon. First, 
however, the men attended to a few 
moments of ceremony. Cernan grabbed 
the TV camera and pointed it at Chal- 
lenger's front landing gear, where a 
plaque commemorated the final lunar 
landing. Schmitt's contribution to that 
plaque had been to add, below the cus- 
tomary pictures of Earth, a small pic- 
ture of the moon, showing the places 
where men had landed. But Schmitt 
had not been successful in another 
hard-fought effort, to change its word- 
ing. He had wanted something to re- 
flect what he still believed, that even if 
no one came back to the moon for twen- 
ty years, the return was inevitable. In- 
stead, the message spoke of finality. 

“Неге man completed his first explo- 
rations of the moon, December 1972 
A.D.,” Cernan read. “May the spirit of 
peace in which we came be reflected in 
the lives of all mankind." Schmitt lis- 
tened to his commander's words. With- 
in his suit he heard the reassuring 
whir of life-sustaining machinery in his 
backpack, a sound he had almost come 
to take for granted. Now Cernan was 
saying, "This 18 our commemoration 
that will be here until...some of you 
who are out there, who are the promise 
of the future, come back to read it again 
and to further the exploration and 
meaning of Apollo." Schmitt's fingers 
were raw within his gloves. His arms 
ached with the exertions of a full work- 
ing day on the surface. And as he lis- 
tened, he realized: Its over. 

After lifting off from Taurus-Littrow 
on the evening of December 14, 1972, 
Cernan and Schmitt rejoined Ron 
Evans in the command module Ameri- 
ca for two more days of observing and 
photographing the moon from lunar 
orbit. Then, on December 16, the trio 
fired their rocket engine to leave the 
moon and head back to Earth. For 
Schmitt, the trip home spawned the 
seeds of later reflections about Apollo 
and its impact on humankind. 

When America regained contact 


with Earth, Cernan's crew broadcast a 
view of a huge and nearly full moon. It 
was television that set Apollo apart as 
an exploratory venture: For the first 
time in the history of exploration, the 
human species—the developed world 
and the developing nations—partici- 
pated in the moment along with the 
explorers themselves. 

Now Schmitt was returning to that 
Earth, having seen it from a great dis- 
tance. The data held in his mind would 
be shared with his Earthbound col- 
leagues in a trailer at the space center 
in the days before the Christmas holi- 
day. Then, for a time, his thoughts 
would return to the sight of his home 
world as a small and lovely crescent 
rising beyond the moon's alien shore. 
The ability to witness an Earthrise, he 
would note, could happen only if hu- 
mankind took the well-planned but 
still significant risk of sending three of 
its members into an environment, lu- 
nar orbit, utterly foreign to the one in 
which they had evolved, with no guar- 
antee of getting those people back. 
That commitment, Schmitt would 
come to believe, marked a turning 
point in human evolution. Human be- 
ings had become a space-faring 
species. What they would do with that 
new status was still locked in the un- 
knowable future, but Schmitt firmly 
believed that space exploration would 
dominate the future of humanity. 

And what of that humanity, living 
into another day, unmindful of the leap 
it had made from the turning Earth? 
In particular, what events were draw- 
ing attention in a country called the 
United States? In the headlines, Henry 
Kissinger had reported that serious 
problems had brought peace talks be- 
tween the United States and North 
Vietnam to a halt. The United Mine 
Workers had elected a new president 
who pledged to clean up the union. А 
blizzard had dumped 28 inches of snow 
on northeastern Ohio, blocking high- 
ways and closing airports, with anoth- 
er foot expected before the storm 
moved east. In a Kansas City hospital, 
ex-President Harry Truman was dy- 
ing. And in a space ship called 
America, three men were coming home 
from the moon. 

Today, Gene Cernan lives in Houston, 
where he is president of the Cernan 
Corp., an aerospace management and 
marketing consulting firm. Jack 
Schmitt, who served a term in the U.S. 
Senate from 1977 to 1982, is now an in- 
dependent consultant in science, tech- 
nology, and public policy їп Albu- 
querque, N.M. Ron Evans lived in 
Scottsdale, Ariz., where he pursued a 
number of business ventures. He died 
of a heart attack on April 7, 1990. 
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The digital warrior 
[Continued from 64] 


predicts the National Research 
Council (NRC), “every soldier will 
carry a computer no larger than a 
deck of cards, controlled by voice or 
hand motions, that will speak or show 
graphics by head-up display” on a vi- 
sor. Besides monitoring the environ- 
ment through various sensors and dis- 
playing both friendly and enemy 
positions, it will be able to superim- 
pose computer-enhanced images on 
top of a soldier’s natural vision, allow- 
ing him, for example, to “see through” 
an obstacle, such as a line of trees. 

No aspect of the infantryman’s job 
will remain unaffected by computeri- 
zation, says the NRC. The computer 
will include a medical monitoring sys- 
tem that senses a soldier’s body tem- 
perature, heart rate, and other vital 
signs, so that wounds can be instantly 
assessed. If necessary, the computer 
may even inject medication automati- 
cally. PCs will also analyze the past 
day's performance of each soldier and 
recommend improvements. Squad 
commanders might use these systems 
to help choose the most fit soldiers for 
strenuous or difficult assignments, 
predicts Snow. 

Alone on a remote mountainside, a 
scout climbs a muddy, rock-strewn 
road. At the crest of the hill, there’s a 
good chance the scout will encounter 
enemy sniper fire, and perhaps some 
land mines. Luckily, this scout is ex- 
pendable—it isnt human. 

With its wheels spinning and sliding 
in the wet clay, the car-size robot climbs 
on, absorbing information about its 
surroundings through TV cameras, in- 
frared sensors, laser range-finders, and 
a sensitive microphone. Its neural-net- 
work computer can also recognize nu- 
clear, biological, or chemical weapons. 
All information is immediately relayed 
via fiber-optic and radio frequency data 
links to an operator, who controls the 
scouts movements from a mobile sta- 


tion nestled safely behind friendly lines. 


he final stage in the digitization of the 

battlefield will likely be robots. This 

robot—the Tactical Unmanned 
Ground Vehicle (TUGV)—represents just 
one of several mobile and stationary au- 
tomatons the Army hopes to use as part of 
its silicon-based fighting force. 

Future robots won't be designed for 
science-fiction-style android wars, 
where machines with nearly human 
capabilities fight each other while hu- 
man commanders watch safely from 
afar. Instead, legions of inexpensive 
remote-control robots will likely take 
over many specialized but dangerous 
nonfighting tasks—such as reconnais- 
sance—perhaps within two decades. 
“Unmanned devices will allow us to 


dramatically cut down the likelihood 
of hurting anyone," explains Mark 
Swinson, assistant project manager 
for robotic ground vehicles at Red- 
stone Arsenal in Alabama. 

Reconnaissance missions require 
soldiers to venture into enemy territo- 
ry, collect data, then return to friendly 
lines—thereby risking the chance of 
being misidentified as an enemy sol- 
dier or spy. "Think back to Desert 
Storm," says Swinson. "Many of the 
[35] soldiers killed by friendly fire 
were scouts." The Army plans to build 
1,100 TUGVs by the year 2001. 

Another risky job is clearing mine 
fields. For this, the Army is adapting a 
50,000-pound remotely controlled 
robotic backhoe that was originally de- 
veloped to repair European airbase 
runways in the event of damage by 
Soviet attack. A computer inside the 
Robotic Excavation Vehicle (REV) co- 
ordinates stereo vision and GPS infor- 
mation to dig out buried mines with 
its robotic arm; it then defuses or deto- 
nates them. REV prototypes are ex- 
pected by the end of the decade. 

The Army is also developing kits to 
convert conventional vehicles into tele- 
operated ones. When circumstances 


require breaching a heavily armed | 


bunker, for example, an operator 
would control the retrofitted vehicle by 


radio from a second armored vehicle. | 


Such kits use hydraulic or electrome- 
chanical actuators “to make the same 


movements that a human in the driv- | 


er's seat would," says Swinson. 
Already, the Army has prototype sys- 
tems to convert М1 and M60 tanks into 
robots; it also plans to outfit armored 
earthmovers, amphibious assault vehi- 
cles, and bulldozers. 

Further in the future, the Pentagon 
hopes to develop self-guided robots, 
which will require better sensors and 
computer intelligence than are now 
available to operate successfully under 
real-world conditions. А robot “тше” 
envisioned by the NRC carries a sol- 
dier's gear, responding to eye move- 
ments and voice commands. The NRC 
also predicts the use of hordes of cheap, 
simple flying drones for reconnaissance 
and communications missions, as well 
as small, stationary devices that func- 
tion as 24-hour sentries at factories, 
ports, and along strategic roads. Like 
the ground-based rovers, these ma- 
chines would digitally feed information 
to human sentries located miles away. 
“Robotic mines” could even help defend 
positions. 

Someday, the NRC forecasts, opera- 
tors of robots may even sit at consoles 
in the United States while fighting a 
war overseas. 

Next Month: Nonlethal Weapons 
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0901 Dremel's Scroll Saw Blade Usage 
Guide contains information on scroll saw 
blade types, dimensions, teeth-per-inch, 
intended use, and universal blade numbers. It 
lists material to be cut, material thickness, rec- 
ommended scroll saw speed and blade type. 
Chart includes information on cutting various 
woods, plastics, and metals. Free 


0902 Anderson Window & Patio Door Fact- 
book has ideas for creating distinctive light- 
filled environments using feature windows, 
patio doors, and roof windows. Anderson Win- 
dows, Inc. Call 1-800-426-4261. Free 


0903 Stereo Equipment Cambridge Sound- 
works' catalog has specials on systems and 
components from Philips, Pioneer, Dendon, 
and Cambridge Soundworks, including com- 
plete Dolby Surround systems starting at only 
$999. Free 


0904 Science Resource Catalog Edmund 
Scientifics 128-page catalog contains more 
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telescopes, weather instruments, fiber optics, 
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0905 Big Information Package Includes 
“How to Drill Your Own Water Well" book- 
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drilled this easy, low-cost way. Free 


0906 Weather Stations Davis Instruments 
manufactures the world's smallest, most 
affordable weather stations. Different models 
measure wind chill, speed, direction, and 
more. Free 


0907 Mowers Color brochures describe the 
full line of Snapper walk mowers, riders, and 
tractors. Featured are the new Snapper Jet 
Vac bagging mowers and revolutionary Ninja 
mulching products. Free 


0908 Swimming Pool Cleaner The all-new 
Kreepy Krauly automatically cleans your in- 
ground swimming pool, eliminating hand-vac- 
uuming. Five-year warranty, three-year wear- 
and-tear coverage. Money-back guarantee. 
Color brochures from Kreepy Krauly USA, 
Inc. Free 


0909 Minn Kota 4-Wheel Drive Trolling 
Motor Catalog details models from 24 
pounds thrust to four horsepower, including 
transom and bow models with hand, cable, 
and power steering. Free 


0910 Making Great Window Decisions 
Learn the five keys to choosing the best win- 
dow for your home with this full-color booklet 
from Pella Corporation. Free 


0911 Tents Eureka's large family tents now 
feature StormShield cloth, designed for 
heavy-use, extended camping. It's resistant to 
ultraviolet rays, acid rain, and mildew. This 
catalog contains details on the full line of 
Eureka tents. Free 


0912 Electrostatic Furnace/AC Filters 
WEB Products offers an inexpensive way to 
improve your indoor. air quality. "The WEB" 
attracts airborne particles from .245 to B0 
microns; it's washable and reusable. 
Brochure. Call 1-800-342-5880. Free 


0913 Bulletin Board System Galacticomm's 
software supports up to 256 simultaneous 
users on a single PC, connected via modem, 
local-area network, or serial connection. 
Includes E-Mail, discussion forums, telecon- 
ferencing, file transfers, and more. 1-800-328- 
1128 


0914 Woodfinishing Tips Minwax offers an 
all-new 36-page booklet filled with step-by- 
step home improvement projects, decorating 
ideas, and expert tips and techniques 
designed to help you bring the beauty of 
wood into your own home. Free 


0915 Tufoil Oil Additive Slipperier than 
Teflon! Spectacular low friction and wear con- 
firmed by a U.S. Government lab. Next time 
you change your oil, change it into a patented 
engine treatment. Enjoy fast starts, smooth 
operation, better acceleration, and longer 
engine life. Lubrication is our business! Call 
1-800-922-0075. Free brochure 


0916 Genie Garage Door Opener Safety 
and Maintenance Guide A valuable 
brochure to teach your family about garage 
door safety and the ins and outs of garage 
door and garage door opener maintenance. 
Free 


0917 Gutter Alternative A two-color 
brochure from Rainhandler provides informa- 
tion on its patented alternative to gutters. It 
gently disperses the rain from the roof of your 
house. There are no downspouts, no clog- 
ging, no cleaning, and no trenching. It's made 
of rugged aluminum that is virtually invisible 
on your home. Free 


0918 Dome Homes Since 1969, Timberline 
Geodesics has been providing affordable 
easy-to-assemble dome homes all over the 
world. Mail in the coupon below or call 1-800- 
DOME-HOME for the brochure, "The Why, 
Which, What and How of Geodesic Domes 
From Timberline Geodesics.” Free 


0919 Johnson and Mitchell Rods/Reels 
This catalog outlines the full range of John- 
son and Mitchell rods/reels for all skill levels, 
from tangle-free spincasters to three-ball- 
bearing spinning reels, as well as high-quality 
graphite and fiberglass rods. Free 


0920 Bathroom Guidebook from Ameri- 
can Standard А guidebook that is overflow- 
ing with interesting facts, ideas, and inspira- 
tion. This 32-page, full-color brochure also 
contains considerations for planning your 
bathroom. Call 1-800-524-9797 ext. 533. 
Free 
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i Please send the items checked below. 1 am enclosing $1 handling charge (any num- 
[ ber of items per coupon) plus amount required for priced items. Orders will not be pro- 
i cessed unless accompanied by the $1 handling fee. Do not send cash. 

l 

1 [] 0901 |] 0905 L] 0909 L] 0913 [] 0917 

| [] 0902 [] 0906 L] 0910 O 0914 Г] 0918 

1 [] 0903 1 0907 [] oon 1 0915 Г] 0919 

- [1 0904 © 0908 О 0912 Г] 0916 0 0920 

| Name (please print) 

1 Address City & State 

! 

1 


| 

[| 

і 

| AM ENCLOSING і 
$ — for priced items 
$ 100 forhandling i 
| | 1 

$ ——— TOTAL REMITTANCE | 
i 

- | 

Zip 1 


POPULAR SCIENCE SEPTEMBER 1994 | 


THIS COUPON EXPIRES NOVEMBER 30, 1994 


90 © POPULAR SCIENCE SEPTEMBER 1994 


10 ROLL - TOP COVER ... 
a unique pickup bed cover 
featuring a rigid covering for 
security and gas economy that 
instantly rolls up into a small 
canister for quick access to your 
truck bed. Will make your truck look 
great. For FREE intormation contact 
EU the factory, PACE-EDWARDS CO., 
> 3 at 1-800-338-3697. 


Free Science Resource Catalog. 
Discover creative science fair project 


| ideas in our new 128 page science resource 


catalog featuring over 4000 hard-to-find 
science discovery items, educational kits, 
science fair experiments, fiber optic kits, 
solar equipment, optical elements, lasers, 
microscopes, telescopes, binoculars, 
magnifiers, lab equipment, toys, photo and 
weather instruments for hobbyists, gad- 
geteers and students from America's largest 
mail order market place of unusual values. 
Call 1-609-547-8880 or write for vour 
FREE catalog today to: 
Edmund Scientific Co., Dept. 14А 1-С912, 
Edscorp Bldg.. Barrington, NJ 08007. 


GO ahead. Dream. 
If you love beautiful homes, 
Lindal's new, 266 page ORIGINALS is à 
must. With over 750 color photos and 
illustrations, this 11" 
plan book is packed with ideas and 
design tips. Send in coupon today to get 
ORIGINALS for just $14.95 (plus $5 
shipping and handling). Second day 
Fed Ex delivery. Moneyback guarantee. 


Ав featured on CBS 
“NORTHERN EXPOSURE", the 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and 
sizes for the do-it-yourselfer all over the 
world. Buy the complete kit, or just the 
Connector Package and save by cutting your 
own lumber. Over 100 pages of color 
photos, floor plans, assembly instructions, 
price list and more - $12. 
Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704. 
For VISA or Mastercard orders call 
1-800-DOME-HOME. 


Planning Guide -— 
& Product Catalog — — 


SOLAR 
ELECTRICITY. 


The new Sunelco | 


Guide 
; -— and Catalog is 
packed with 124 pages 
information and quality. products, 
It details the design of RV, cabin, water 
pumping. and total home power 
systems. SUNELCO is your complete 
source for solar modules, controllers, 
batteries, inverters, water pumps, 
energy efficient lights, and propane 
appliances. A must for every energy 
library. Only $4.95 (406) 363-6924, 


les Planning 


x 14" hard cover W 


TV's ҸҸ 


d 


FREE Sepacnpion to JC 
Whitney Catalogs. Save up to 
50% on over 100,000 parts and 
accessories for all American and 
Imported Cars, Vans, Pick-ups, 
RV's, Off-Road vehicles and 
motorcycles. Subscribe today and 


| you'll receive our newest catalogs 


absolutely FREE for a full year!! 


AMERICAN SCIENCE 
SURPLUS Thousands 


& 
of 


| unusual items for the mechanically 


minded. Tools, motors, pumps, fans, 
fiber optics, lenses, power supplies, 


| batteries, lamps, switches, electrical 


componenets, electronic instruments, 
lab supplies, tape, magnets, 


containers, office supplies, science 
and toys. 
{ source of surplus items 50% to 90% 
‘off original prices. FREE. 


books, Amazing secret 


8 CRUTCHFIELD „Же 

source for quality car stereo and 
home audio/video components and 
systems. 150+ full-color pages of 
detailed descriptions and installation 
guides. Plus discount prices on Sony, 
Kenwood, Blaupunkt, Pioneer, 
Infinity, Bose and many others. 
Personal computers, telephones and 
security products, too. $1.00 


12 Save up to 80% on publishers’ 

overstocks, remainders, imports - 
America's biggest selection of bargain 
books. Choose from thousands of titles 
in over 40 subject areas: Science, 
Do-It-Yourself, Sports, Biography, 
History, Politics, many more. 
Prices start at $1.95 with fast shipment, 
moneyback guarantee. From Edward R. 
Hamilton, Bookseller, FREE. 


lar SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


Home AUTOMATION Systems, ÎNC. 


к Over 300 hard-to-find home 

control products you can install 
yourself, Security, music, video, 
heating/AC, lighting, surveillance, and 
more. No rewiring. New or existing 
homes. Affordable - systems start а! 
under $20. Detailed explanations and 
amazing project ideas. Money back 
guarantee, FREE catalog if you call 
now. (800) 762-7846. 


7 THE BARNES & NOBLE ~ 


SALE CATALOG can save 
you up to 80% on quality overstocks, 
imports, exclusive reprints. CDs, 
cassettes and videos. Many items are 
mail order exclusives. FREE. 


"WE PRINT OUR CATA- 

LOG FOR THE AMISH. ji 
We're the “general store” for simple 
living. 1,000+ items dating to 1800's 
used in Amish kitchens, gardens, 
homesteads. Cast cookware, toys, 
kegs, churns, lamps, handpumps, 
wood cookstoves, gas refrigerators, 
more! Recommended by Home 


Mechanix, L.A. Times, others. 52.00. 


FREE LIGHT 


ENTERTAINMENT 


VIDEO - VELUX 

Р video shows you 

step-by-step how to 

install weathertight 

PVELUX Roof 

' Windows and Skylights 

for light-filled, spacious 

interiors and increased 

living space, You'll see 

step-by step how to cut rough 
openings, mount the units, 
interweave the flashing with layers of 
roofing material for a completely 
watertight installation. Proper trim 
techniques are also featured to help you 
easily achieve a smooth, 


clean interior | 


finish. A must-see for anyone interested | 


in increasing the value, living расе апа 
enjoyment of their home with beautiful 
natural light, 


and [з 


LI 
№ 


- 
ms 


Mees WHEE ТЫТ 


£ SHOP AT HOME 


To advertise in this section call 212-779-5332 


\ science 


Send coupon to: POPUL AR SCIENCE, P.O. BOX 1695, Riverton, NJ 08077- 7295 


14 РР reme technology 
break throughs for everyone 


ANTI-GRAVITY, lasers, phasor, ions, | 


ultrasonic plasma, night vision, 
transmitters high voltage, tesla coils, 
home neon, energy, infrasonics, home 
personal security, science fair projects 
and more. $2.00 creditable to purchase. 


Information Unlimited, P.O. Box 


716#PSG, Amherst, NH 03031. 


SHOP AT HOME 
will appear next in 
the November 1994 
issue of 
Popular Science. 
For rates and 
information call: 
212-779-5332 


© I enclose $ 


| Name 


Street 
City 


State Zip 


JTel$( )_ 


Check the number of catalogs that you want. Total the cost 
and add $2.00 for handling. Enclose check or Money Order 
payable to: POPULAR SCIENCE 


for catalogs checked 
+ § 
TOTAL $ 


handling 


Allow 4- 6 weeks for d delivery 


LI 1. FREE Edmund Scientific LI 8. $1.00 Crutchfield 


[| 9. $2.00 Lehman's 


Г] 3. FREE Home Automation mM 10. FREE Pace-Edwards 


a 2. FREE JC Whitney 


LI 4, $19.95 Lindal Cedar 


LI 11. $4.95 Sunelco 


|$. FREE American Science | | 12. FREE Edward Hamilton 


& Surplus 


LI 6.FREE Barnes & Noble LI 13. FREE Velux 


14. $2.00 Information 
Unlimited 


PS 9/94 
NS-1 Offer expires 1/95 


7. $12.00 Timberline 
Geodesics 


Send coupon to: POPULAR SCIENCE, РО. BOX 1695, Riverton, NJ 08077-7295 


Name 


Street 
City 
State Zip 

Tel # ( ) 

Check the number of catalogs that you want. Total the cost 


and add $2.00 for handling. Enclose check or Money Order 
payable to: POPULAR SCIENCE 


І enclose $ 
+ § 


for catalogs checked 
handling 
TOTAL 


Shoppers’ Showcase 


Allow 4-6 weeks for delivery 


E 1. FREE Edmund Scientific Ci 8. $1.00 Crutchfield 


L| 2.FREE JC Whitney | | 9, $2.00 Lehman's 


Е 3. FREE Home Automation RB 10. FREE Pace-Edwards 


E 11. $4.95 Sunelco 


L| 12. FREE Edward Hamilton 


| |+. $19.95 Lindal Cedar 


LI 3. FREE American Science 
& Surplus 


LI 6. FREE Barnes & Noble u 13. FREE Velux 


LI 7. $12.00 Timberline 14. $2.00 Information 
Geodesics 


Unlimited 


PS 9/94 
NS-1 Offer expires 1/95 


A selection of products and services for PoPuLAR SciENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


SPIRAL STAIRS 
Coast to Coast Delivery 


FREE ENCLOSED 
TREAD ENDS 
$220.00 VALUE 


Save 30 % to 50% 
Stock & Custom Stairs 
Strong Steel Frame 
Oak or Brass options 
3'6" to 7' Diameter 
Easy To Install 


CABLE Т 


Jerrold, Scientific Atlanta, Pioneer 


Panasonic, TVT, FTB-3, SA3 


Jerrold Impulse & Starcom series 


DESCRAMBLERS 


Best Prices in the U.S.A.! We Will Beat Any Price! 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, PoPULAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


Earn $4,000 Per Month 
From Your Home 


With A Computer! 


Begin part-time and still rı retain the security of your 
| present position. We offer 20 services you can 


FREE BROCHURE 
| Call or Write - 


SALTER INDUSTRIES - 


P.O. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 ПР 


SINGERS! "0 


Unlimited Backgrounds™ 

From Standard Tapes, Records, & CDs with 
the Thompson Vocal Eliminator™ Call Now t 
for Free Catalog & Demo Tape. = 
Phone (404)482-4189-Ext 60 ® 


LT Sound, Dept PS-15 ,—* 
7988 LT Parkway 
Lithonia, GA 300 
24 Hour ee, inio Request | 
Line (404)482-2485 - 


The Thompson Vocal | Eliminator™ - Better Than чеген 


Sci. Atlantas incl. 8536/+, 8580, Drop-field 
FAST SHIPMENTS FREE CATALOG 
30 DAY MONEY BACK GUARANTEE 


. 1-800-772-6244 m: «scs: 
U.S. Cable TV, Inc. Dept.: KPS084 


4100 N. Powerline Rd. Bldg. F-4 Pompano Beach FL 33073 


WOOD HEAT 


un WOOD FURNACES 
> HEAT YOUR ENTIRE HOME 
Call 1-218-326-6786 or Write 


Charmaster? 


2307 C HWY 2 W. 
GRAND RAPIDS, MN 55744 


X10 Compatible 


perform for your community from your home. No 
| experience necessary—easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


AUTOMATE YOUR HOME 


Hundreds of hard-to-find home automation and wire- 
less control products. Computer control of your home, | 
Largest Selection of Security systems, surveillance cameras, audio/video 
control, HVAC, pet care automation and much more. 


Products in the World Call for our Free 56 page Color Catalog 


For Questions Call 
714-708-0610 
Fax 714-706-0614 


800-367-9836 


Home Automation Systems, Inc. 


151 Kalmus Dr., Ste M6, Dept. Р54 


Costa 


Lit. um ee 
Mesa, СА 92626 


Save оп Cable rental fees! ү, T C с 1 586 / PENTIUM-60 
CABLE TV ! ! WN A МАС HINE SNUP | 


DESCRAMBLERS ! 
WE'LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
e 24 HOUR SHIPMENTS! 

e 30 DAY MONEY BACK GUARANTEE! 

e QUANTITY DISCOUNTS! 


MASTER CARD * AMEX • VISA • C.O.D. 


1-800-284-8432 


equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE 


10 17 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 
(NO FLORIDA SALES) 


а Апуопе іт theft of 
М, o be de d 


Í Audersou™ 
BEDROOM ORGANIZER 


FITS UNDER ‚ UNDERBED 
| AIT] 
BOX SPRING QC Ka DRESSER 


— 
ша — 


- E m 


ma = 
rs M ша = юш юш 


FACTORY 


REPLACES DIRECT 


CEDAR 
DRAWER | 


DRAWERS 


| PUTA DRESSER UNDER ANY BED - FROM $159 
FREE CATALOG 1-800-782-4825 


|| Presenting... 
[The DR? FIELD and 
|BRUSH MOWER 


H-- the amazing walk-behind brush cutter that -- 


[CLEARS & MAINTAINS meadows, 
pastures, woodlots, wooded and rough [^^ 
[non-lawn areas with ease. CUTS tall * 
grass, weeds, brambles, tough brush ч 
[апа saplings up to 1" thick. afit 


CHOPS/MULCHES most 
everything it cuts. Leaves NO 
TANGLE of brush to pick up 
like hand-held brushcutters and 
sicklebar mowers. Perfect for 
low-maintenance wildflower 
[meadows, European-style - 
woodlots, walking 

paths, or any area 
you only want to 
mow once à 
month or once 
a season! 


ты ٠ "ЕЗ 


: Please mail this coupon TODAY for complete FREE | 
! DETAILS of the DR® FIELD and BRUSH MOWER ! 


| | Savings now in effect. There is no obligation. в 
2 Address $ 

 ———— NE A 5 
d COUNTRY HOME PRODUCTS Dept. 38409F | 
8 Ferry Road, Box 89, Charlotte, VT 05445 


L = 


assistance. Pd 


| including prices, specifications, and "Off-Season"| 


(Ask for operator PS ) 


smithy 3-in-1 Lathe • Mill + Drill 


» FIX IT YOURSELF! 


$ Easy to use! | 
Save Money! 


Save Time! 
Са As low as $1095 


- fe? а 
O Smithy 


or write: 
Smithy Dept. 
Lathe • Mill • Dril! 


For FREE Fact Kit 
Call: _ 
1-800-345-6342 3023 E. 2nd Street | 
The Dalles, OR 97058 | 


| Bason Computer Systems, Inc. 


Only 


PENTIUM-60 MHz Inte! 
MINI-Tower case 200w 
8mb RAM 

TEAC 3.5" FD 

2 ser, 1 par, 1 game 
1mb SVGA card, 32 Bit 1 
16.7 million color | 
14” SVGA monitor .28 
420mb IDE hard disk 
м! 32 Bit controller 
DOS 6.2 & Windows 3.1 
Mouse, 101 Keyboard 


% 1999 


TEL:(818)727-9054 FAX:(818)727-9064 
21820 Nordhoff,#A, Chatsworth, CA 91311 


No more tossing and turning. 
No more back pain. Select Comfort’s® 
exclusive air sleep system supports you 
on a cushion of air that conforms to 
your body shape for perfect support 


without sagging or pressure points. 


Adjustable Firmness 
Each Side 
Adjusts Separately 

| No Spris 
Pressure 


90 Night 
Risk-Free Trial 


onts 


Mattress with 
Push Button 
Firmness Control. 


The Only { 


Variable Firmness: 

A Comfort Breakthrough. 

Dual air chambers inside the mattress 
can each be made firmer or softer at 
the touch of a button, so you each get 
exactly the support you need. Studies 
prove our patented air sleep system 
supports your spine more evenly than 
metal coil mattresses or waterbeds. 


Why Not Feel For Yourself? 


With our 90 Night No Risk Trial, 
you can sleep on it for up to three months 
before you decide. 


i | 1-800- 8311211 | 


| Please send те a FREE Video, 
! Brochure and Price List. 


| Address 
| су = 
Phone_ 


Mail to: Select Comfort Comparision 
i 6105 Trenton Lane N., Minneapolis, MN 55442 i 
Dept 30445 


| і 
| Name 


SE. ë o 


Zip 


Revolutionary * Easy to Use 


TRIMMER 
ON WHEELS! 


The DR* TRIMMER/MOWER # 
rolls "light as a feather" on two | 
BIG WHEELS! 

TRIMS far easier, better, more 
precisely than hand-held 
trimmers. MOWS 

everything from 
whole lawns 

| (even wet!) 
to tough, 


MADE 
IN USA 
^ 


| 


^ y Northern 


LJ Where the Pros and Handymen Shop 


The Radio Fence* 
Keeps your pet ON your | 
property. OUT of the 
street. For yards up to 
2-acres. Includes 

Bl transmitter, receiver with ES 
collar and contacts, a a 
long-lasting battery, 
boundary wire and 
50 training flags. 

775 


Make 525 to 5100 per hour 


Yes, i's really possible by making and 
selling bright, colorful Badge-A-Minit 24%” 
buttons. Buttons are proven money-mak- 


end Té ers at fairs, flea markets, conventions, or 
ign ou. anywhere people congregate. They're 
growth y FREE Driveway Defender = fast and easy to make with Badge-A- 
with f ۶ |) Wich URGE Minit and inexpensive! 

ease: am " SSi- [513 When it detects а vehicle, SASS SPSS БЕН БЫ: ШЫ ШЫ ЫР ЕШ Ын ШЫ 


| Even CUTS BRUSH апа 
| saplings up to 5" thick with 
$ optional blade! Far safer 
4 than ordinary brushcutters. 
Pee The easiest to handle 
js trimmer, mower, or brush- 
fy | cutter you've ever used! 


1 Please дый o coupon today for FREE DETAILS about | 


Ithe Revolutionary DR* RIMMER/MOWER includ- 


rices of Manual and Electric-Starting Models and! 


ҮЗ; Season" Savings now in effect. 


B person or animal moving 
9 within 8 feet, It sends a radio 
E signal to the recelver in 
ЖШ your home up to 60’ away. | 
| #33142 


Temperature 


Sensor 
| Warn Watch'* alerts 
vou when your freezer 
| temperature rises for any 


reason A &foot w ire 


Badge-A-Minit, Dept. PS994 
Box 800, LaSalle, IL 61301 
Phone: 1-800-223-4103 


Г] Send me your FREE color catalog 
C Rush me a Starter Kit. | am enclosing $29.95 plus 
$4.25 shipping (IL residents add $1.87 tax) 


О Check/M.O. О visa Г] MasterCard L Discover 
Credit Card # _ 


Exp. Date 


Name 


І connects the freezer : | Р ы 
IN I perito alam unit thet J Safely Recharges Address 
"ae „Ж. ooo Common Alkaline 
! Address 5 Batteries! 
| & DONT throw away your _ Zip 
oy State ДР o o vor ез фару gline b ени 

e n у СИТ to los 

| TO: COUNTRY HOME PRODUCTS* power. Recharge them 
De pt. 38409 Ferry Road, Box | with the Super Charger™ 
l Charlotte, УТ 05445 1 #160636 


Existing | 


umm m 


Юпи узан] 
CENTRAL BOILER ‘emi m 


5 HP 9 Washer 

Packs 1500 PSI 

Long-life 5 HP Briggs & Stratton E 

Industrial Commercial (1/C) 

engine. Low-oil shutoff protec- а : 
tion, 30-foot hose has 2 swivels. ДЫК ^x 1 
Wand has adjustable 0-460° 


| Bhightow turbo nozzle 


#157149 


8НР [Solar Powered | 
Chipper/Shredder { Rechargeable Light 
Vacuums Up Leaves! § Detach solar panel 
Has cast iron sleeve for li position it up to 12 feet 
long life. Large-capacity, § away 4 extra bulbs & 
2х3 nylon collection § 21° polycarbonate 

I bag. Rolls easily on Е ground spike included 
12" high pneumatic tires; f #33432 
steel hubs. 
#170558 


JE Works when RON Eh 
| зы "x Mp (214) | afin 
- С, i 


SEE THE MAGIC OF THE UNIVERSE! 
|" galaxies, colortul nebulae, ihe solar system and 
thousands of fascinating objects are yours using large attordable 

| Odyssey telescopes. B' telescope t complete эү! Sel 5! “Best Buy" 
(Кс: Magazine D Dec 1991! Sizes up to 17.57 Ask for inea 
Е hat includes а ? telescope tester and an Odyssey 

elescope operations manual, See ( ow’ 

COULTER OPTICAL, INC. РО Box К, Dept PS 
idvilwild, CA 92549 Phone (909) 659-4671 

"Dotimum Optics At Minimum Cost Since 1967" 


WATTHOUR 
METERS 


Submeter your garage, workshop, | 
any branch circuit. Also useful for 
your own energy consumption tests or experiments. 
For information, meters list, and prices, send $1.00 to: 
Arcman Corporation 
807A Center St., Throop, PA 18512 


Relive the Glory Days 
| of the Old West 
SATURDAY MATINEE SERIALS 


$$ SAVE J Eliminate \ + 
all your Heating Bills! `` 


SAFE - CLEAN - OUTDOOR WOOD HEAT 


High Efficiency | 


Jaye A 2089 шод 


Shipping not included. 


FREE CATALOG! 


Send or call for your FREE Discount Catalog. 


UP TO 72 HOUR BURN TIME ORDER TOLL FREE ی‎ кын T 
Works with any existing heating system to => 1 -800-533-5545 iiie а gine 
| ; 4 Matar fr im Е = Sen or list 
Heat; Home, Hot Water, Greenhouses, (| келег Fax: 1-612-894-0083 The Serial Fanatic 


Swimming Pool, Garages, Barns, Resorts, etc. 
Large Door - No More Wood Splitting | 
" Мате 


| Financing Available іп Select Areas į Address __ 
For a free 10 page color Brochure |, - 
Or $9.95 for video; fully refundable, |су State Zip 
call 800-210-6207 or for nearest |1 Key #63430 SEND TO: NORTHERN, | 
Authorized Dealer 800-248-4681 


PO. Вох 173-Ps Boyertown, РА 19512 


Sale Prices Good Thru 9/20/94 Key #63430 


DO IT ALL YOURSELF 
Cut your cwn plywood conheciam., | 
nbs and panes ond bull This 
begut Gore in из fron 
а ween for Rs n 
Use for Garage, Workshop or makwa 


into Guesthouse Select [не LT. 
and Балі а Dome Home 


I mium ا‎ ui um Am d am RU m mi [ms d 


PAINT REMOVAL 
and SANDING TOOLS 


е POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

& STRIPS 1 50. FT. IN 15 SEC. 


$344 SANDER VAC 


e FOR DUST-FREE SANDING 2" 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 - 


Thousands of happy 
gardeners and homeowners 
have discovered the Hydra- 
Drill secret. They drilled 
their own wells and their 

gardens prove it! You 

* ^ can, too. Call or write us 
L1" | today and we'll send you 
| a big, free package of 
information about 
drilling your 
own well 
eS with the 
1-800-333-7762 


Ask for Operator 750 
Also, ask aoe our “How To... " videotape! 
Or Clip Coupon and Mail Today! 
[ Шш EN Lj =i шаш шыл ниш КН ЖШ 
гӯ) регпк 7501 Anderson Road 
eenRock g AL 36802 


F YES! Send the FREE INFORMATION PACKAGE. and the 
illustrated quide HOW TO DRILL YOUR OWN WATER WELL. 


i Prim Name _ a i 
і Address it 


City/State/Zip 


Phone (must have} © 1994 ОверАоск 
[ 9 8 Е M M 2M Ф 8 


BELOW WHOLSALE 
MOVIES FOR MEN! 


WATER WELL 
DRILL KIT 


BUILD A BIKECAR 

1 SEATER - 2 SEATER - PICKUP f 
BIKECAR - The Amazing Mini Car You 4 
Build With Bike Parts. Fast, Fun, Easy А — 
To Build! Complete 1 Seater ЖТ 7 

Plans $12.95. For 2 Seater IK 2.3 

or Pickup Plans Add $5.00 Wer ku 

each or Order All 3 For Only 

$19.95. To Order Send Check or МО. ЖУ] 

Credit Card Orders Call 1 SET MEMO 


FREE!!! 
World's Largest 
Discount Catalog 

with 3 FREE VIDEOS 


Special Bonus Offer for ali 


New Customers $3 Shipping | 


| Ci For 25 EXTRA VIDEOS 
check here, add $10 shipping 
FREE MARKETING Dent pa 
Вох 85311, Hollywood. СА 90072 


IF YOU'RE NOT 
RECYCLING 
YOU'RE THROWING 
IT ALL AWAY. 


1-800-CALL-EDF 
NN E dl 


Street t Legal 


Introducing the Revolutionary ©» 


DR’ POWER „ 
WAGON" 


* HAULS UP TO 800 LBS. 
with never-before-ease! • BIG 
POWER-DRIVEN WHEELS 
& 4 speed transaxle let you 
move from a slow walk to 

a brisk trot over rough or 

i smooth terrain. POWER 
REVERSE gets 
you out of 


| p 
bed makes for 
easy unloading of gravel, 


for suburban/rural property owners, plus 
businesses of any size; pays for itself over 
| and o over in time and labor КЇЛ ЙК. ee bs 


inn nS ow mm ت‎ —= = 


Please mail this cou pon today for FREE DETAILS 
including prices, models, and specifications of the 
| Revolutionary DR® POWERWAGON™. 
į Name 
| Address МИС ПИШШНШЕННИНННЦЫРЕР 
сиу State ZIP. 

į To: COUNTRY HOME PRODUCTS®, Dept. 38409N | 
tL Ferry Road, Вох 89, Charlotte, VT 05445 _ j 


THE BEST BUYS IN SPIRAL STAIRS! 


"FOB. Broomall, РА 
EASY-TO-ASSEMBLE-KITS (мек! 
Kits in stock for immediate shipping or pick-up] 
NOW! SHOWROOM/WAREHOUSE LOCATIONS IN: 
Broomall, PA (510) 544-7100 

Pomona, CA (909) 598-5766 
Sarasota, FL (813) 923-1479 

Houston, TX (713) 789-0648 

Chicago, IL (708) 952-9010 
Stamford, CT (203) 325-8466 


From the Leading Manufacturer 
of Spiral Stairs 


n 


VICTORIAN | 


Other Diameters, Hoor-to-Hoor heights, and Welded Units available. Made in the U.S.A. 


Call or Write for Free Color Brochure: 
Toll Free: 800-523-7427 Ext. PS94 The Iron Shep, 
Dept PS94 , Box 547, 400 Reed Rd., Broomall, PA 19008 


Specify: Metal — Oak 
Name 

Address 

City State Zip 


Victorian 


MasterCard * Visa * Amex * Discover 


THE IRON SHOP. 


©The Iron Shop 1993 


NOW! A Galaxy of Savings 
GET RID OF ENDLESS 


MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 
equipment saves you the 


high cost of monthly rental | 


charges, and gives you 
AD complete control of | 
your TV. 


, We have the Best i 
CONVERTERS & 
DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle • Hamlin * Tocom 


1 800 624-1150 


National Consumer 
M Dou ف‎ 


875 S. 72nd Street * Omaha, NE 68114 


STOP JAMMING ME! 


If you rent video tapes, they're jamming you too!! 


When playing back rented movies you will notice annoying flashes, 

JR „=. streaks, jitters. This is caused by copy protection jamming embedded in 

Se the video. The MVE2000 will spot and completely eliminate Macrovision 
(1 and all current copy protection giving you a crystal clear picture. 


Guaranteed - 1 year - 30 Day Money Back 
3; Eliminates all copy protection 
+ Works on all TV's, VCR's, Beta 
* Completely Automatic по adjustments 
` * Digital state of the art 


| 18 :800.967.2603 


MVE2000 - ) $59.95 5 000 
MVE3000 - 879,95 
with AC. power 


RCGLD $5.00 Pair 
iE $6.00 S/H 


Mo Restocking Fee 


Check 


Order your FREE рн mra 


* Descramblers 

e All Makes & Models 
* Quantity Discounts тисс 
° 30-day Money Back Guarantee «Best Warranties ` 


Show Time Cable COD 


643 N 98th St STE 260 MasterCard 

Omaha, NE 68114 : | 

J Visa * Amex 
1-800-643-4258 "nimm 
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Classified Opportunity Mart Т" 


JERROLD? ТУТ $29.95 
JERROLD? TNT 


SCIENTIFIC 


800-665-2002 


B GAIL тоне 1-800-932-9344 Ext 


Distributors Unlimited * 643 N. 98th Street, STE 254 * Omaha, NE 68114] 


MOTORIZE YOUR SCOOTER... 


s With Less than $100" in Parts 
available at a Mower Repair Shop 
and а Hardware Store! 

e Parts Kit Available • Easy to Build 


FREE CATALOG 
: CABLE T.V. BOXES - ALL TYPES ° 
LOW PRICES - DEALER PRICES · | 
ACE PRODUCTS 
1-800-234-0726 


* Approx. Сар. 200 165. 
2 pops рыу ilabla, 
1 m 3.00 For Colartul Brochure, 
mit P.0.Box 163682, 
шара. OH 43216-3652 
MC / VISA 


CABLE TV BLOWOUT | 


M 


T: ! та eU | | 
The Orginal "NOVAVISION $195.00 


Revolutionary new universal one-piece con- 

$50.00 verter and descrambler. Fully activates all 

! Jerrold, Scientific Atlanta, and Pioneer 
systems except baseband. 


* Picture in Picture • On-screen display 
ATLANTA? M80 $50.00 " Computer interface • Stereo 


* Dual tuners » Last channel recall 


мен ЕСЕ: * Favorite channel memory | 


* Volume/Mute 


Pioneer? PIO-36 $50.00 -+ Parental control — + Ch 3/4 switch 


Quantity Orders Only • All Other Models Available 
: Call for Pricing of Smaller Quantities 
Jerrold, Scientific Atlanta, Pioneer are registered trademarks 
and all references are for identification purposes only. 


MicroCom 


н Z PROTECTION FOR: 
HO Isi 5 Too! | STARTING AT Cars, Trucks, RV's, 


У 199 Boats, Docks, 

| Motorcycles, Hot 

M Tubs, Pools, Paintbooth, Concrete, 

DE Workshops, Gov't and Industrial 

| | Contracts, Sandblasting, Camp ог 
AE Temporary Shelter, Walkways, апа 8 
[ m Моге! HEAVY DUTY Steel Frame. lg 
Durable Dupont® Cover with 8 
Zipper Door. Sizes Available from | 


i Mei & тые, Snow. 

Assembles and Anchors Easily, No 
| Property taxes or permit required 

| Covers last up to 20 Years. We 
Ship to Your Door! CALL NOW! 
DEALERS & EXPORTERS WEL COME! 


203-781-8000 ? 227 


— FAX: 203-781-8005 INSTANT GARAGES 


ALL WEATHER SHELTERS 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


* ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 


ж BUY 2 SAVE 10% ON SECOND > 
UNIT. 


ж EASY TO INSTALL INSTRUCTION 


TKA BOOK WITH EVERY ORDER. 


ELECTRONICS * FRIENDLY, COURTEOUS 


SERVICE. 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH А 


30-Day No-Risk TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


CABLE TV ` 
CONVERTERS 
& DESCRAMBLERS 
ALL MAJOR BRANDS 


NU-TEK 


ELECTRONICS 


CABLE TV DESCRAMBLERS 
CONVERTERS 


AT UNBELIEVABLE PRICES 
JERROLD 


sien, ZENITH 7 Warranty 
Video Stabilizer PIONEER 
SCIENTIFIC 


Bow 25 4995 


| IN Picture Stereo . IN 


PIP WORKS ON ALL TV'S, 181 CHANNEL CAPABILITY, 
REMOTE CONTROL, 4 SOURCE INPUTS 


ATLANTA 


We Deliver x nghi to your M 


ЖЫ m 1-800-228-7404 


= 3250 Hatch Cedar Park TX 78613 


Call for a FREE Catalog 


> ca (800)950-9145 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 МО NY SALES 
Why We offer а СА | 


Rent КАШ of selections 


when ENTERPRISES . sPanasonic 


| „Jerrold _ 
К 07 Pioneer 
Wn: 


Zenith. 
| | "A mM COD =) "С d 


WATER BALLOON LAUNCHER. | 
| 5 Patented ча Pa x. Blaster | 
| | | 100 yd - $8.00 

T.V. BOXES mene FAS 

| CONVERTERS / DESCRAMBLERS | КЕ Sipe ma kane EI ОП 

Why Pay Rent 13218 жыка Dr, Sping Hil, FL 24600 1-800-441-1047 
Call for FREE Catalog 

1-800-972-2779 


FREEDOM Always "on hand” to save a great idea аа 
ELECTRONICS Зоо Makes x ed 2s. 
4360 NE 11th Avenue |. 2 peu ere 
Ft. Lauderdale, FL 33334 zu] 


«Scientific Atlanta 
13729 183 N. * Suite 610-124 * Austin, TX 78750 


Amazing Watch is a d Recorder! = 


Basic Converter 
options include: 
* volume control 
e restores PIP 


MILLENIUM? 


10-lot price for 

dealers only! 
SƏ [сор | 
800-644- 6682 


e parental lockout 
e on-screen display 


e remote А/В switch | 


e favorite channel 
e simulatneous 
watch/record 


ce NOVAPLEX 


8818 Bradley Ave., Sun Valley, CA, 91352 


CABLE DIRECT 
100% MONEY BACK GUARANTEE! 
30 DAY FREE TRIAL! 


Now you can tune-in to your 

favorite cable TV programming 
| and SAVE 100's—EVEN $1000's 
| on premium 


| CABLE TV EQUIPMENT 


Converters = Descramblers + Filters 


К ЕЛЕЕ Сане TV Catalog i: 


MODERN IN ELECTRONICS | 


1-800-906-6664 


2125 S. 156th CIRCLE « ОМАНА, NE 68130 


e UP TO 80 POUNDS THRUST! 
® USING SIMPLE MATERIALS! 
@ FOR JUST PENNIES APIECE! 


Homemade rockets go together quickly Use 
homemade fertilizer/charcoal fie 1. Models |l 


П» thousands of feet! Speeds io MACH I! 


Write for our ema ue, and wd "i C" you a | | 


WO 


materials you'll find around vog 
SEND $2.00 T 
Dept. P59, THE TELEFLITE 


p 
CORPORATION, 11620 Kitching, 


Moreno Valley, CA 92387 
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ater AND cach TOU hoe tu Suke cr Mr um n 
homemade rocket motor ILE using 


NT E487 70. EASY TO USE 
dog's sense. МОТ ELECTRONIC 
BEWARE OF IMITATIONS! Our Pat. 43498266 You 


A from Electric ck-Shy, Gun-Shy 
CORRECTS ...........- “TEACHES ........... 
* Housesollings Di E А * Come-al all times! 

* Jumping y * Gun Shy a 5! ya Go 
* Chewing v * Breaking Point — * Нев» Self ol 


* Stay * Guard 
Drop = Fetch 
Stock Dogs = Show Dogs 


arking Ra 
: B ac Busing Bras 


ON TV with: 6 Walters, Carson, Dick Cavett, Ап 
S: SPORTS AFIELD, 


Linkletter, ый сы ARTI 

AMERICAN F TIME MAGAZINE, TV GUIDE, HUNTING 
DOG, WALL STREET JOURNAL and others worldwide. 
A science engineering breakthrough! A set of unique 
dog-sound makers that condition dogs incredibly 


fast. Small. Used from the palm of the hand. Near | 


hypnotic control, even at a distance. No leash 
needed. Movices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes dogs in, makes them want 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands "i satisfied users in U.S. & foreign lands. 


From $25 to $205 FREE CATALOG 
DOG-MASTER SYSTEMS 


495 Wilshire, Box 902347 Palmdale, CA 93590 
кые садай. Research Labs Copyright 


EVEN ALIENS LOVE TO PLAY WITH IT! 

A Flying saucer for U.F.O. lovers 
Great outdoor fun for 2 or more players 
Unique aerodynamic design in neon colors 
Made in the U.S.A. 


$8.50 plus $2.50 S&H each, foreign ($5.50 S&H) 
Send check or money order tu: SHAFA CO: РЇ. ВОХ 5597 Beverly Hills, CA 90217 


CABLE BOX 


WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 
Immediate 
Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


Build the World's Most "кет Efficient 
And Environmentally Safe Home 

Up to 70% energy savings. R-28 Dome Build- 

ing Kits from $7,060. Perfect for the owner- 

builder. Build in any climate. Fireproof, low 

maintenance, concrete exterior. Ultimate 

resistance to termites, deterioration, hurri- 
| canes, earthquakes, & tornadoes. Choice of 

plans. 471 to 3,171 sq. ft. 

Free brochure or send $10 for a Planning Kit 


American Ingenuity 


8777-P Holiday rid ag Rockledge, FL 32955 
| |... 407-63 9-8777 
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Sw | 


Send For 
Free 
Brochure 


Build It 
Yourself 
Backhoe 


Мо machining * Car ‘abla : Under $1 000; 
to build * Design in use over 8 years 


ET ШЕ р: ашар 


150 YARD $ 11.75 4 ў 
200 YARD $ 13.50 d 
OTHER LAUNCHERS & PRODUCTS AVAILABLE 
ALL PRODUCTS MADE IH THE U &. А. 


WE ACCEPT VISA — MASTER CARD — CHECK - 
WATER SPORTS OF FLORIDA 


FACTORY CLEARANCE! 


ШТ; Ba Е т 
Buy Factory Direct Build it yourself! 


| 20x32 * 25 x 48 
| 25x56 « 50 x124 E—— 


| 800-888-4606 Sreecmosren 


DESCRAMBLER| 


SALE 


Money Back Guarantee 


1-800-535-1843 


LOWEST PRICES!! Quantity Discounts! 
| DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA SSS SAT 10-2 CST 


Pease have MODEL used in ycur area when calling 


Cail us Last CNC Concepts Inc 


and $ave! MPLS. MN 55449 


| 1-800-A-WIRE-4-U_ 
Plazac Sales, Inc. 994-7348 
JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 
Reri Price Dealer Prices! «Compare our Low 
noel * Guaranteed Prices + Warranties! 
shipped immediately! C.O.D. 
* WELL BEAT ANY PRICE * 


Sorry no N.J. sales. Dealers Wanted. 


TRUMARK® 


225 Yard Range folding КЕЙ ИГҮ stores 
ammo in handle. Includes 70 rounds of 1/2" 
white Tracer® brand marbles, and extra 

band assembly. Post. paid 
$15.00 total 


TRUMARK® 
SNAPSHOT brand 
Rubberband Gun shoots 6 à 
shots in rapid-fire action. Long 12" 
barrel snaps bands up to 30 feet. 
Black plastic stock & rotating starwheel. 
Includes 12 powerbands. $12.95 postage pd. 
Send your check or money order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


CREDIT CARD ORDERS 


ue 


: 1 800 878-6272 | 


ORDERS. . БОАНҮ NO СОО 
CALL TODAY 
2201 POPE AV. - SOUTH DAYTONA -FLORIDA 12119 1-800-756-4093 


РО Box 49503-PS | 


| EQUIPMEN 
The nationwide source <=. ; 
for cable TV equipment. `, 


TW Descramblers 4| 


: FREE | ES Catalog 
| MEGA ELECTRONICS 


ree 1-800-676-6342 Ё 


c.O.D. 
21 8. Main St, Winter Garden, FL 34787 


Don’t waste your money 


| on ou*uaied technology 
The Alpha Саша Вол offers you шаг ace inchnokoy Ib 
| сот ip tr work's beet cable TV programing. Mow you 
idend саран ало вин ал 


ua 


Star Electronics ' 1-800-282-4336 | 


COMPUTER ERASE 


[BAD CREDIT FREE 1 


I N S T A N T L Y 
[^5 tons о! years of ААА creon In AE. 
OVERNGHT 100% Logai ШШАЗАТ 
i BI, DMV (DUI) i 
Files too... 325 № мао 4 #15574 


"ТОЦ. FREE | 
800-291-5511 | 
| 
P.O. Вох 2712 | 
___ San Ramon, СА 94583 | 


CABLE TV 
DESCRAMBLERS 


Converters & Accessories 
SAVE MONEY! OWN YOUR EQUIPMENT 


You now have a choice to 
own your cable equipment 
to access all premium and 
basic channels. We offer 
the lowest prices on all 
major brand names 
including Zenith, Jerrold, 
scientific Atlanta, Tocom, and Pioneer. FREE 30 
day trial period and one year warranty. So, if you 
are tired of paying the rising cost of Cable TV... 


CALL FOR YOUR FREE CATALOG TODAY. 
Add-on Cable Company 


800/334-8475 


AMEX/VISA/MASTERCARD/COD 


PISTOL CROSSBOW 


Available “SALE! Now on 


ALE! 


|е Portable 
e Powerful 
Draw Weight 
* 70 Yd. Pinpoint 
Accuracy 
e Outstanding 
Performance AA 
| FEA TURES: ~ - Target Included 
- Diecast Gun Body - 5 Alum.-Tipped Bolts 
- Polyester String - Suspension Steel Bow 
- Adjustable Sights - Spare String @ $5 
- EZ-Hand Cocker - Spare Bolts (10 Pk) @ $7 
For immediate delivery send check or money order: 


RDS CO., 
197 CHE 33, Englishtown, NJ 07726 
е. Y 908-431: 


Satisfaction Guaran food 


МЕ. POINTER | 


Youn VCR ба чот аран 
| CAN PLAY AS Flash anc Sreang 
CLEAR AS Day! “== 


| UNJAM NOW WITH 
| INTELESTAR 


STAR ELECTRONICS EY correre 
1-800-282-4336 [рениш 


*2 vm warranty 


CABLE TV 
CONVERTERS & 
DESCRAMBLERS 


| * Jerrold 


* Remotes 
= Accessories 


le Scientific Atlanta 
« VIDEO STABILIZERS 


CATALOG 
Quantity Discounts! 
Buy Where the Dealers Buy! 
90 Day Guarantee! 


800-830-2330 


eit hase miei ir & Model 8 
of equipment used in your ares 


Cable TV Descramblers 
We offer a full lina of original and 
aftermarket descramblers for Jerrold, Pioneer, 
Zenith, Scientific Atlanta, General Instruments ... 


GALT, INC. 
CALL 800-487-2225 - 


ЕЕ 6325-8 Falls of the Neuse Read 
Suite 310 


اب ببب بمج _ 
ایی یی PAE‏ 
ha Sa‏ 


ria 
NS 


Raleigh, NE 27015 


ALTERNATE ENERGY 


| FREE CATALOG! ANTI-GRAVITY, FREE 
ENERGY, TESLA TECHNOLOGY, WIERD SC 
| ENCE! ADVENTURES UNLIMITED: BOX 7 
| KEMPTON, IL 60946. 


FREE ENERGY! Fuel-Less Motors and (Gene 
ators! H&A, R2bEPS Bowling Green, М 
63334-9350. 


| | FREE ENERGY SYSTEMS. Great catalo 
| Send $2. DWFrench, РОВ 2010(FRPS 
| Sparks, NV 89432. 


FREE HYDROGEN FUEL & OXYGEN fro 
Water. Generator uses Solar Cells. Plans ar 

Kit $15.00. Prairie Power, 1331-194 South Pa 
Village. Edmonton, AB. T6J 5MB. 


NEW! BUILD AMAZING LIQUID PISTON E! 
GINE írom pipe fittings. Easy Plans. Free i 
formation. ABCO, Box 306-59, Seminary, M 
39479 


PASSIVE SOLAR for forced air heaters, plan 
S&H $11.95 POMO to T.H. Enterprises, Р.О! 
7147, Loveland, CO 80537 


ALTERNATE ENERGY 


SAVE UP TO 80% on Heating Bills. Wood/ oil, 
wood/ gas, multi- fuel whole house warm air 
furnace. Eagle MFG., 800-358-0060. 1000 Ag 
Science Drive, Palisade, MN 56469 


FREE HEAT from WASTE OIL 


Smoke and soot Iree. Very inexpensive Tested by EPA in 
Alaska. Used worldwide. Heat shops and other buildings 
= Forge. foundry, and other uses 

Send $5 00 iretundable) lor dë- 
tailed information & order blank 
for plans tor burner, healer unit. 
and foundry turnace 
Waste Oil Plans. Dept P. 
Box 1146, Fort Benton. 
MT 59442 


T {Т Products 


Multivolt mini solor pone! switchable 
3.6.9 volts (S0mA), universal plug fits 
all devices. Operate any appliance or 
rechorge batteries using the sun 

— Wr). (519 ship 55] 524 


Orders only Тай Free 1-B00-BOSUNIX (Vise, cord] Sunix Ca., РО Вок 3881 
San Rofae СА 94917 For catalog only sond 55 check or money order 
Cetalog sent iren with orders Dolar inquiries invited (415) 924-5180 


ARTS & CRAFTS 


"GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE EN- 


"ERGY" GENERATORS! 200 UNCONVEN- 


TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, Box 


19250, Jean, NV 89019. 


future technology today. Plans 20.00 Rector 
| Technologies, Box 1626, Athens, TN 37371. 


ROCKET MOTOR Tools & Supplies. Everything 
"needed to make quality motors. Catalog $3. 
Impulse Reactions, PO Box 61342, Seattle, WA 
98121. 


SPACE ACADEMY: Home study! Astronaut 
Certifications. Free Catalog. Box 542327, М.І, 
FL 32954 (800-TO-SPACE) 


THE SECRET SPACE PROGRAM. Book $10, 
Catalogue $1. THE SECRET INFORMATION 
NETWORK. Box 3185, W. Sedona, AZ 86340 


AUTOMOBILES 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers 
etc. by FBI, IRS, DEA. Available your area now. 
Call 1-805-962-8000 Ext.s-20025 


DRUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-ҮА, 
Ontario, CA 91761. 


FUEL ATOMIZEH 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
|eam money. Costs less than $150.00. Guar- 
anteed. Free Information. B00-647-1771. 24hr 
recorded message. WYOMING INSTRU- 
MENTS - ANAME TO BE TRUSTED. 


Subscribe Today! 


World'e largen aalies ter iat 
marketplace 

| Over ROO pages euch month 

| filled with thousands of ada | 

lor old cars, parta, services, 


Call 1-800-227-4373, ext. 550 or 1-802-442- 3101, ext. 550 
to ше your MC/VISA, or send payment to: 


Hemmings Motor News 


Р.О.Вох 100-511744 Bennington, Vermont 05201 


AUTOMOBILES BETTER HEALTH 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Book. 
Price; HV Technologies, 7505 Barkentine, Las 
Vegas, NV 89128. 


LATEX GLOVE Great for Mechanic! $50 case/ 


10boxes. High Quality (415)585-2355. send | 


check: TRANSCONTINENTAL TRADE CO., 945 


TARAVAL ST. $128, San Francisca CA 94116. | 


| AVIATION | 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Retums! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


Homesunt HELICO PTER 


Waorid's 
Super: -low-cost, casy construction! 


Tiniest 
rye Auer die E —— 


Five dry sm 
| me Dig anes yet a the 
| una Weit à nm Af Histon 
engine helcopler ever 
pie m ope uy \ “I 
e Comes ane person E 
» Con be slored anywhere 
«Powered by Go-Kart engines | 5 

* No lieansae needed 


r The 


VORTECK, ine. 
PO Box 811-À 

Folsion, MD 21047 
zu Orderline: WO 
1-410-583-6356 


Cata D ONLY. $8 


RADIO CONTROLLED FLYING SAUCER, 
Plans, Theory of operation, $34.95, 
800-863-1801, Raamco 28815 Airport Road, 


tierno ej fii a an Ei Eugene, OR 97402 
Build a scale size MAGNETIC HOVERCAR ; 


' Questions or 
Customer Service 


(816) 637-2800 


Inda Package Cataing 
Me nour Acpon Video 


| Revolution». queue Con 
1905 FES W. „Мыр Jam 
_| Exo elsior Spr ngs, MO 54024 


| BEER & WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 = 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices, Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


FREE CATALOG. Brew quality beer yourself 
easily. Call Windriver Brewing. 1-800-266-Hops 
24 Hours. 

WINEMAKER -BEERMAKER: Free lilustrated 
catalog of supplies. Semplex, PO Box 11476H, 
Minneapolis, MN 55411. 


WINEMAKERS - BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242. KRAUS, Box 
7850-N, Independence, MO 64054. 


BETTER HEALTH 


BAD BREATH! Try Oxyfresh odor-eliminating 
alcohol free mouthrinse, flourise free toothpaste 
and sugar free breathmints. 100% Guarantee. 
Send $19.95 for your bad breath kit to Sweet 
Dreams, Р.О. Вох 167, Amelia, VÀ 23002 


HERBS WORK! Easy to take! Catalog $3.50 
(will credit w/ purchase order) THE HERB 
STAN D, Box 1701, Santa Teresa, NM 88008 


HERBS- YOHIMBINE, PAU D'ARCO and oth- 
ers. Calalog $1.00 (refundable). Jude Herbs, 
Box 563PS, Huntington Station, NY 11746 


STOP ARTHRITIS PAIN- naturally. $3. SST 
Corporation, Box 24690, Edina, MN 55424. 


| Sports Lovers- Revolutionary Neural Network 


Stop hair loss. Begin regrowth, European medi- 
cal reports available. $6.00. Aurora, Box 765, 
Fairlawn, NJ 07410 


BOATS. MOTORS & EQUIPMENT 


BOAT KITS -- PLANS — PATTERNS -- EPOXY 
~ FIBERGLASS — SUPPLIES — 250 DESIGNS 
= 6'/70' = Powerboats -- Sailboats = Hydro- 
planes -- Tunnelhulls -- Canoes - Kayaks - 
Dinghies — CATALOG — $2.00. BOOK "Ama- 
teur Boatbuilding’ -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, МҮ 14150. 


BOAT PLANS - PATTERNS - KITS - Unsur- 
passed Selection. — 168-page DESIGN 
BOOK-$4.00 GLEN-L. 9152 Rosecrans, Box 
1804/P 4, Bellflower, СА 90706. 310/630 6258. 


| FAST, SIMPLE, QUIET HOVERCRAFTS. 18 


Designs. Catalog $2.00. Box 281 Cordova, Il 
61242 


| MERCURY - FORCE - New 1993 Outboards.. 
| We ship. $2.00 Handling. Scott McCulloch parts. 
Electra, 610 Merrick Rd., Lynbrook, NY 11563 


| BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with — 70-year tradition. Call 
1-800-695-9599 


Techniques for Sports Betting- Horses, Foot- 


ball, Basketball, etc. Call (212)439-5103. 


, Hypnosis Instant 
Methods 


* Free Details * 


TRANCE 
P.O. Box 5022-124 

| Dept. А 
El Toro, CA 92630 


UNIFIED THEORY ALL BRANCHES SCIENCE 
$15.00. P.H.W. ENT., 555 SATURN BLVD. SAN 
DIEGO, CA 92154. 


Various formulas calling for no more than two 
ingredients per product. From roach extermina- 
lion to stain remover. This book is remarkable!! 
10 day guarantee! Send $12.95 + $2.00 S&H to 
PALM PUBLISHING COMPANY 2247 North 
Citrus Blvd. Suite 347-B. Leesburg, FL 34748 


BURGLAR/FIRE ALARMS 


SENTRY SECURITY, LEARN HOW TO IN- 
STALL SECURITY SYSTEMS $19.95, PO BOX 
1197, COVINA, CA 91722. 


BUSINESS OPPORTUNITIES 


$10,000 Monthly Taking Easy Snapshots! No 


Experience. Photopro, 1611 Crenshaw #2355, ' 


Torrance, CA 90501. Recorded Info: 


310-549-0997. 


MAKE Money Fast, Free Information. MRE, 
1613 Rolling Stone Dr., Norman, OK 73071. 


T-SHIRT PRINTING MACHINE 


UN 


We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Call for 
brochures, prices and | 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


CATCO MFG, CORP. MIAMI, FL 800-869-6338 


$1000's DAILY! With "Instant Mailorder Kit"- The 
Lazy Way, At Home! Details! DeptPS994, Box 
1649, Wailuku, HI 86793-1649. 


$1'0008 WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, Box 215-Р5, BROOKLYN, NY 
11204. 


$1,500 WEEKLY mailing our circulars!... GUAR- 
ANTEED!.. Begin NOW!.. FREE packet! 
MESA-L1, Box 4000, Cordova, TN 38018-4000. 


BUSINESS OPPORTUNITIES 


$1804 MONTHLY! Buy /sell cars (apare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


$200.00 Daily Income Installing Doorviews. 
Immediate income, Learn how. $10.95 to: Sun- 
set Enterprises Box 1232, Loveland, CO 80539 


quum =т= чт тшш чт шч чш um mmm шт эт m m тт гш cam m c m mc m m ce чї: ЯБ НС Е ЧЕ SS = 


EARN $60,000 YEARLY 
Repairing (not replacing) stone dam- | 


aged windshields and plate glass. | 
Leam how a 3 minute repair can ват | 


1-800-695-6224| 


you — 
| CALL NOW! 

FREE REPORT! 

NVS/OPTIKLEER, LYNN, MASS. 01904 


#1 MONEY МАКЕН Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-Р59 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! l've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 2285, 


| Waldorf, MD 20604. 


a , CRACK REPAIR 


„OVER A FOOT LONG 
TENTED HUGE DEMAND! | 
JUST LOOK AROUND TOU 


Inc. 


Wire B-O-N-D,* 


xm 


c к 1 ! (800) 347-2820. 


$25.00 / POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Ameriscrap - PS994, 
Alexandria Bay, NY 13607-0127 — — 


$300 WEEK, 1 HOUR DAILY Sell inexpensive 
burglar security for windows. Instructions, sam- 
ple $4.75. G&H Products, Box 1564, Champlain, 
NY 12919. 


$360,000 OVERNIGHT! Start-Up Cost: Zero! 
Amazing recorded message reveals details: 
(303)674-8155. 


$392.00 from sq.ft. — (HUGE DEMAND) 
Revealing proof-$1.00(Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing | 
-not replacing- - 

Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
|4555 NW 103га Ave. * Ft. Lauderdale, FL 33351 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 794ps1. 
Box3574, Newport Beach, CA 92659-8574. 
714-722-9260. 


Become a U.S. Environmental Protection 
Agency (EPA) Certified. A/C and Refrigeration 
Technician. (800) 866-3550. $15.00 Exam Fee, 
$60.00 Self-Study. Training Course and 2 Hr. 
Video. 


Beginners Dream. Earn royalties from products 
used by virtually every household. Free informa- 
tion PSI 17610 Drummond Dr, Tinley Park IL 
60477-7346 


CASH- RECORDING- PUBLISHING AWARDS! 
Songs Composed From Your Poems. Free 
Examination. Tin Pan Alley, Box 7438-PS, Sara- 
sota, FL 34278. 
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BUSINESS OPPORTUNITIES 


Cleaning Service: easy start, low investment, 
high profits. How To Start booklet- $14.95, audio 
tape- $14.95 both $19.95. Davan Cleaning, 880 
Gordon Combs Road, Marietta, GÀ 30064 


COUNTERTOPS plus more: Repair or Recolor | 


WITHOUT REPLACEMENT! Quick, easy to 
$600/day. 206-256-9742, Write today to 


RENEW-ALL, Box Sasi лына WA 


98662 


DELAWARE INCORPORATION $195 inclu- 
sive: (800) 800-8881; fax 302-368-1059; 
SIMILEX, INC; also Eastern European business 
services. 


DON'T GET TAKEN!! 15 that ad opportunity OR 
CON?? Excellent Guide/ Details Free/ Guar- 
anteed Reply’ ORDER NOW!!. D&N Laws. 
Enterprises, 1985 West Henderson, Building-S, 
Suite 5779, Columbus, OH 43220-2401 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


DYNAMIC 900 # OPPORTUNITY NOW 
AVAILABLE. Earn monumental profits with your 
own 900 &. Free info. 800-517-6395 


EARN 1000% PROFITS, selling information by 
mail. FREE report tells how. No experience 
needed. M.G. Lorbes, Dept. 1245, #3 Lights 
Lane, No. Billerica, MA 01862. 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll | 
teach you how to start and run your own busi- | 
ness. Keep all the money you earn. Patented 
Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C * Bend, OR 97708 


Earn $100/yr! | do! Every business/ gov't agency 
needs your services. They pay BlG BUCKS for 
it. COMPLETE plan $10 (REFUNDABLE)- CMS 
Industries, Inc., Box 3294, Winter Haven, 
FL33885 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


Electroplating catalog Books, kits. Bookkeeping 
correspondence course. Info: University Pub- 
lishing, POB 1071, Provo, UT 84603 


FREE! 1001 Fast, Easy ways to make money. 
Send name/address. Money Making, Dept. PS, 
Box Z Studio City, CA 91614 


FREE ADVERTISING! Reach 14,000,000 ea- 
ger, responsive buyers. Write: Linkoh- Drawer 
519- Jasper, AR 72641 | 


FREE! Turn any PC/ Modem into a Money 
Machine. Free Верой: 1-800-221-3813 
OperPS101 


GOVERNMENT GIFTS! You/ your business can 


make $1000's! UTC 6488 Avondale Oklahoma | 


City, OK 73116 


Home Employment Independence Guide, also 
Mailing Lists. Send $4.00 to Tom Stieb, P.O. Box 
712, Goleta, CA 93116. CA tax $.31 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


| MAKE $7,150. monthly crafting unique clocks 
at home. I'll teach you how. Box 7043-C, 
Hoffman Estates, IL 60195. Call 708-519-9935. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Нероп. Mel- 
linger, Dept. C2699, Woodland Hills, California 
91367. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association 
PS894, Alexandria Bay, New York 13607-0250 


CA 90510 


BUSINESS OPPORTUNITIES 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAILBOX INSTALLERS Installers needed by 
world's largest manufacturer of apartment and 
commercial mailboxes. Leads supplied. Call 
SECURITY MANUFACTURING 
1-800-762-6937. 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, 12015 Sherman Ad., North Hollywood, 
CA 91605. 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates. Dept. 460, 
Montvale, NJ 07645 


MAKE $1000’s SELLING TO MUSEUMS.” 
READ "FINDERS & PICKERS NEWSLET- 
TER". SAMPLE COPY, $5, BOX 186, WEB- 
STER CITY, IOWA 50595. 


MAKE $15,000 monthly! The Perfect Business. 


No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE homemade "how-to -opportunity" bock- 
lets. Mine have earned $436,087. Money never 
stops. Free information. Booklets, 507M. Oak 
Drive, Friendswood, TX. 77546. 


MAKE MONEY in gum machines. Mine have 
earned $298,697. Start with as little as $50. Free 
information. Making money 11191 Westheimer 
265A Houston, TX 77042 

MAKE MONEY taking pictures. Free informa- 
tion. Camera Ventures, Box 771, Lamarra CO 
81052-0771. 


MONEY? Five best legitimate home busi- 


nesses. Send $2.00;MoneyMakers, Box 1799, 
PortChester, NY 10573-1799. 


NEON, Course With Free Video! Tells How, 
Neonix, Box 5039, Falmouth, Virginia, 
22403-0639. 


NEW 2000% PROFITS -in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P9), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, SELL 
FOR 2000% PROFIT. Free information. GROW- 


BIZ, Box 306-S9. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Lorna 
Square - #163P, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300P S, Hickory, 
N.C. 28603-3300 

SMALL SAWMILLS! Effective Low-Cost Sof- 
twood Lumber Grading/ Marking System. Call 
Joel 1-800-B01-9037 


SPARE TIME FORTUNE in Vinyl Repair. Huge 
demand. Exceptional profits. Everything sup- 
plied. Details free. VIP, 2036 Montrose, Chi- 
cago, 60618. . 


SUCCESSFUL "| HOMEWORKERS 
THOUSANDS. Stuffing/ mailing business adver- 


tisements. Easy spare time work. Contact: | 
SOUTHEASTERN DISTRIBUTORS PO Box 


787 Enka, NC 28728 


Thousands Weekly processing mail! Send 
SASE: QM, Box 681, Copperas Cove, TX 
76522. 

TRAVEL AGENCY START YOUR OWN $3870 
NO ARC BOND. Information. 800-926-5600 24 
hours. Limited time offer. 
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EARN | 


BUSINESS OPPORTUNITIES 


VENDING MACHINE Secrets Revealed. Get 
the facts. Cal -for free . newsletter. 
800-221-6066. — 


BUY IT WHOLESALE 


31,497 Products, Direct... TAIWAN, PHILIP- 
PINES, HKONG, MEXICO!! 500% Savings... 
Ecco-J4, Shalimar, FL 32579-0739. 


BUSINESS CARDS - Save 60%! Custom 
Made, Top Quality, Raised Print. Catalog - 
$3.00, Master Imprinters 14250 HWY 561A 
Clermont, FL 34711 


FAMOUS NAME REPLICA WATCHES. Au- 
thentic Re-creations. Excellent Quality. 
Wholesale Prices. Brochure. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


Long-range cordless telephones. For export. , 
Excellent sound quality and reliability. | 


1-703-745-2223. 


WHOLESALE Bargains, Freebies, Giveaways. 
Closeouts. 90% savings. Wholesale, Box 
51488-'Y', Ontario, CA 91761 


WHOLESALE SOURCES Soon the GATT 
agreement will be in effect. So you will need 
product sources from around the world. We will 
provide you with 3,000 sources and over 40,000 
products from around the globe, For more free 
information, send your request to International 
Directories, P.O. Box 6209, Makkah, Saudi 
Arabia or fax it to 011-966-2-528-1403 


CABLE EQUIPMENT 


CABLE CONVERTERS, ACCESSORIES BE- 

LOW WHOLESALE! Immediate delivery from 

giant stock! COD orders only. 1-800-995-1749. 
30-DAY 


DPV-5 $195. 
PAN/FTB$ 150. 8550 $ 180. 


450 $110. CUBE $ 150. 


UNIT WHY PAY FOR THEIR OVERHEAD! 


314-569-1324 


1-YEAR 
WARNT. 


8580 $ 230. 


CABLE DESCRAMBLERS, test turn-on kits. No 
catalog, no 800 number equals your lowest 
price. Call everyone else, then call us for the 
best price. We will buy or repair your cable 
equipment. No Florida sales. (305) 425-0751. 


| CABLE/ SATELLITE DESCRAMBLING. Real 


technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


a im m runi E 


CABLE TV. 


| 
| 
| 


І 
| DESCRAMBLERS | 


| CONVERTERS 


| ACCESSORIES 1 


SAVE SSS DON'T RENT 


| Quality, 


30 DAY MONEY BACK GUARANTEE 1 


PANASONIC, OAK, JERROLD, 


Î ZENITH, SCIENTIFIC ATLANTA Î | 


PLUS MORE!!! LOWEST PRICES!!! 
i AA Electronics 


| [CALL 1-(800)258-9512! 


CABLE EQUIPMENT 


CABLE Test Chips. Puts cable box into full 
service mode! $29.95 to $59.95. 
1-800-452-7090, (31 0)902-0841 ; 


MULTI-MEDIA 
EQUIPMENT 


* Descramblers/Converters 

* Bullet Protectors & Immunizers |l 
* Digital On-Hold Announcers 

* Laser Pens &Voice-Mail Systems 


| 1-800-833-2915 

f |Buy Where The Dealers Buy - Guaranteed! | 
Buy 2 Save 10% on a Second Unit! 
FRIENDLY, COURTEOUS SERVICE 


ПНЕ ELECTRONICS, INC 


Cable /Satellite Descrambler actually "cleans" ` 
all picture distortions GUARANTEED. Send 
SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, 
NY 10276. 


CABL ETV 


1-800-826- 7623 
3854 Kennebec, Eagan, MN 55122 
30 DAY TRIAL 1 YA. WARRANTY 
VISA MC AMEX DISC 


BEST PHICES 
SAMA L54348 


Em] 


COD 


CABLE-TEST CHIPS As low as $9.85 For 
Testing Cable Boxes in Full Service Mode, 
JERROLD: PIONEER; PIONEER CUBES; 
TOCOM 5503/5507; SCIENTIFIG ATLANTA; 
ZENITH: REMOTES $10; NE ENGINEERING 
(800} 926-4030 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Pioneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
inc., 1-800-952-3916, 1125 Riverwood Dr., 


| | Burnsville, MN 55337. 


CABLE TV EQUIPMENT | 
go pr Fo ^ 
BELOW WHOLESALE PRICES « QUANTITY DISCOUNTS 


30 DAY MONEYBACK GUAR. * 1 YR. WARRANTY 
YEARS OF CUSTOMER SATISFACTION 


C & C ELECTRONICS 
CALL NOW 1-800-995-1749 


Immed. Delivery from Giant Stock! No CA Salas 


| CABLE T.V. CONVERTERS, DESCRAM« 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics inc., 
1-800-259-1187, Number One, 1301 Railhead 


| Bivd., Naples, FL 33963. 


CABLE T.V. EQUIPMENT 
10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 
30 day money back guarantee 
` Test Aids Available 
Visa/MC/COD 


NEW TRONICS 
800-256-2880 


CABLE TV CONVERTERS 


Save $100's 

*All makes and models 
‘Years of customers 
complete satisfaction 
«Quality Equipment 
"Shipped within 24 hrs 
"Free catalog 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-0425 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment. 


` CABLE EQUIPMENT 


CABLE TV CONVERTERS & DESCRAM- 
BLERS. Wholesales welcome! Call today for 
Ігее catalog! PERFORMANCE ELECTRONICS 
INC. 1-800-815-1512, 233 North 48th, Suite 
MBE, Lincoln, NE 68504-3512 


CABLE TV DESCRAMBLERS -- NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping - All Brands. Call: V.C.l. 
1-800-677-0321. 


* CABLE EQUIP. 


REPLACE ALL MODELS 
MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 
LOW PRICES • AVOID RENT FEES 
1-800-243-3967 
SKYLINE SYSTEMS, INC. 


TI 114 5, Euclid Ave. 


Park Ridge, IL 60068 
CABLE TV CONVERTERS! JERROLD, OAK, 
ZENITH, SCIENTIFIC ATLANTA, PIONEER... 
EXCELLENT PRICES! PERSONABLE SER- 
VICE! 30 DAY MONEY BACK GUARANTEE! 
INNOVATIVE ELECTRONICS — INC. 
800-493-5474, ASK FOR JOHN OR BILL. 


CABLE TV DESCRAMBLERS, CONVERT- 
ERS, COMBOS, DEALERS DISCOUNT. CALL 
NOW. WE'LL BEAT THE COMPETITION. UNI- 
VERSAL SALES 800-647-2371 
Universal Box 
Pioneer Systems 


Revolutionary Technology: 
Works On Jerrold Or 
1-800-676-5342. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
n SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
hat COST NOTHING To Try, Included. Send 
510.00 to: INFORMATION FACTORY, Р.О. 
ox 669, Seabrook, Texas 77586. For C.O.D's 
1-713-922-3512 Any Time! 


шы лы Dic UP К. а 
SUPER CABLE TV "TURN-ON CHIPS." Pro- 
ides Full Service Activation. FACTORY DI- 
AECT!!! Excellent Instructions! Jerrold. 
осот, Zenith, Pioneer, Scientific Atlanta. 
ALL NOW! MASTER COMPONENTS. 
300-233-0570. 


Cable TV 
DESCRAMBLERS! 


These: ire the ones VOLI ve 


been L Cx SKIN s | for! 


WE CARRY A COMPLETE LINE OF ALL MAJOR BRANDS, 
INCLUDING TURN-ON CHIPS. WE HAVE THE LOWEST PRICES! 
e con CATALOG 
| AVAILABLE 
OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS. | 


ITET 
| VSA 
тай-тай. 


National Electronic Wholesalers xs% «s 


CABLE HACKERS. HANDBOOK 
FASCINATIN iG} ТГ stay IS IREMEA EAs E 


ЕД J er A Ї - L 
TOPICS CO'VERND INCLUDE 
IBi SADE DNEDITREATIENI PROM THE CABLE COMPANIES 
GETTING THE RIGHT BOX — PRICE DUIDELINES 
WHOLUETALE OUTLETS FEVEALED BUT WHERE THE DEALERS B 
TURH-ON CHIPS & INSTRUCTIONS FOR EVERY. KIND LEGAL ISTUET 
НОМ TO BECOME A DEALER АМО MUCH MORTII 
Gel This Book Ваѓоге thay B Gan HH 


ONLY '19" 


Pia £p М 


| "Vis 
apie 
Aon an CUR. 


1-800-6 1 8-74 во 


CATALOGS 


LAG CATALOG: 1-800-788-3524. Wide se- 
ection. Browse 'n' Buy, Box 504, Bohemia, NY 
1716-0504. 


СВ RADIO 


OLICE--FIRE SCANNERS, CB’S MARINE 
-WAY, ANTENNAS, HPR, BOX 19224P5, 
ENVERA, CO 80219. 


سے 


CLASSIC CARS | 


BATTERY 
MASTER SWITCH 


| Patent Pending 


Can fit post, 
lug or side 
terminal batteries 


| Disconnects all electrical circuits with a simple turn 
of the knob. Attaches to battery in minutes. Heavy 
| duty. Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents electrical fires, 
| provides emergency cut-off. 


Pamen жїн to slop theft and 
unauthorized operation. 
nt ree 
BATHURST, INC. | 
Box 27-PS, Tyrone, РА 46686 | 
814-684-2603 | 


Quantity discounts-12 units or more. | 


COMPUTERS 


AWESOME GAMES and applications for IBMs/ 


compatibles. "Try before you buy." FREE CATA- | 


LOG. 1 800-821-7625 


COMPUTER TOO OLD? Save Money, Upgrade | & 
your XT/ AT! $149- 386/40, $249- 486/33. | | 


Complete Kit. Easy Instructions. CompuBoost. 
1-800-362-5053. 


FREE CATALOG- ON- DISK. ІВМ Compatible 
ShareWare. ASP Approved Vendor. BUSTER 
SOFTWARE, 1-800-598-7238. 


PHOTO REALISTIC USING YOUR PRINTER. 
$10.00 SPECS., WHERE TO BUY REEL-INK 
BOX 34644-5, CHICAGO, IL 60634. 


CONTACT LENSES 


BUY YOUR CONTACT LENSES (ALL 
BRANDS) AT WHOLESALE PRICES. 70% 
SAVINGS, EXAMPLE-DISPOSABLES @ 
917.00. INFORMATION 800-521-3511 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


REPAIR FOAM ROT 
FOR YOURSELF! 


ВАТ will Salve Wo 


D С BOSE 9014 567 88/or (imc 
COD s) Do it yourself with ^ SAT 


|s27 5л 
HT" 


800-747-3692 MC/VISA | 
704-597-9001 24 Hr 
TIT ice E IT < 


& moga wonder 


STEPP AUDIO TECHNOLOGIES 
PO Box 1088 Flat Rock. NC 28731 


LASERS, pointers, lightshows, holography. For 
free catalog write: Midwest Laser Products, 
P.O. Box 2187, Bridgeview, IL 60455 


GET YOUR е LASER CATALOG ! | 


і 
еВ... W.Pomona, Corona, CA 91720 
Phone (909) 278-0563 FAX aaa арзаны 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 


TELEPHONE LISTENING DEVICE 
Record telephone conversations in your office ое 
home Caonnects between any casselle or tape 
recorder and your leuephone bee Carts auto 
mat 21у when phone is answered Recorts both 
ies ol comesrsanon 51005 recorder when 

" phone гъ hung up 


: e T Dr. Пы age! 


Super Powerful FM TRANSMITTER 
Many times mong ромеи! than other transmitters 
Transmis up lo. '& mie to any FM rado Easy T8 
| Assemble Ki ип io ЖҮ banery [nor mci] 
For саган of Transmiters, Voce Scrambiers and 
pier specufy tems, enclose $2 00 ta USI Corp 


Call 407-725-1000 or sand $19.95 + $1.00 
shipping per itam to: USI Corp., РО Box 


PS-2052, Melbourne, FL 32902 COD'3OK. 151%" 


DO-IT-YOURSELF 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam. Replacement kits for Less. Visa/ MC/ 
Discover. SIMPLY SPEAKERS: 
1-800-767-4041. 


device: 


epi Line Grabber! Multi-function 
keten ө your p remises remote y, OF 200055 existing ongoing 


phone con iersalions. Also includes emergency call "break-in! 
Easy to assemble TELGRABI. bey cas $10.00 
| TELGRABIK Kit (minus enck 16.89950 

TV/Radio Joker Kit "EE A IB m 
One of the best high tech gags! „277-207 

EJKIK ... ssl 04,50 jH 07 


Laser Bounce Listener System - hear sounds 

from an area via a lite beam (kit avail) LUST20 Plans. „$20.00 | 

ME 3 Mile« FM Voice Transmitter 
|| + $39.50 


Ulfra-sensitive, high ji Ae d) 
3 Mile Automatic тю FM Transmitter Kit tra ransmits both 


at iow Cos! FMV1 Кк. 


sides of phone conversation, VWPM7K. ~ $88. 50 
Phone Taping SN су) 
Automatic ы reacy | iB USE, COMPETE 


with 4X extended play recorder. ТАР2@ФХ.................. $1 29.50 


r TN 
1mw Visible Red Laser Kit 
hiij 


‚ LASOSK....$59.50/ 
; — 


» Or send $ $1 00 [ыз 


| m Temper 
FREE CATALOG! With O 
come - add $4 00 РЕН. CO 


INFORMATION UN T IMITED. 
PO ВОХ 716 DEPT P5193 AMHERST, NH 03031 


OK temp equ y 


M 


CVISACh ЕСКЕ WE 


li Orders 800-221-1705 - Ings 603-573-4730 Fax 603-572-5406 


SURVEILLANCE- 
COUNTERSURVEILLANCE- WE HAVE 
EVERYTHING! Catalog $5.00 P.E.P. Box 
930024-5, Norcross, GA 30093 


DON’T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT CANON" COPIERS | 


it 5 easy AVE OVER 7 йч 
Complete sa EEE 3 E 0 ER 39 | $19.95 | 
7 кетет! —-— Е || LASER PRINTERS | 
МОВАСК ' $19. 95 "i 
INCORPORATED | Order or Information | SHARP: COPIERS 
2 Winds wee (708) 558-0580 XEROX: 5008 
Palos Hils. Les FF FAX и) SE | $29.95 _ 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 801-487-3823 


GET 2 TRANSMITTERS 
я: ТНЕ PRICE OF 1! 


Law Enforcement Grode Device on 
a single IC CHIP is a Room & 
T transmitter all in оте! 
eSimple 5 minute assembly! 
eNo circuit board soldering! 
eMONEYBACK GUARANTEE! 
Attach the VT-75 microtransmitter chip to 
any 3V to 12V battery and you can hear| 
every sound in an entire house over 1 mile. 
away! Tiny KZ chip uses the most advanced 
technology to aliow you to hear every sound | 
- even | - on any FM radio tuned to| 
the * secret” frequency you select. You сал | 
Ш аво atach the УТ.75 anywhere on al 
telephone line and monitor both sides of all 
| vais conversations - crystal clear - without f 
Tunes from 80 to 


ever needing a | 
Ё 130MHZ! The ут. 75 is powerful (100mWw) 


{во it transmits farther - even h walls 
| bu - where tiny PC boards with 
Blimited circuitry just can't. Want the smallest 8 
room transmitter you can buy? Just power 
the VT-75 with a hearing-aid battery and ita 
still outperforme all others! WE мт 
Д МАКЕ FALSE CLAIMS. Our VT-75 is the 
ony one you can buy anywhere that comes 
wih a full 30 day unconditional 
B moneyback guarantee! — Pre-tested 
microtransmitter with miniature microphone 
pand instructions 
telephone transmitter. | 
BS&H or save - buy 2 for $45.00 each with 
Деге S&H! VISA, MC, MO, for immediate | 
l shipping by U.S. Mail. COD's add 54. 
DECO . sordes 07. 
INDUSTRIES 10507 je 


CALL 91 4-232-3878 24HRS 


— r — 


DO-IT-YOURSELF 


Surveillance’ Countersurveillance Bugging 
Phone Tapping Detector Telephone/ Fax Епсг- 
yption, Vehicle Tracking, Covert Video, 
Transmitters Kit, And More...A.B. Electronics 
(718)253-3637 


[SPY SUPPLY} 


Find out why the 
CIA — FBI — DEA — 
SECRET SERVICE 


Have ordered from our 


catalog! 


To receive yours, send $5.00 to: 
SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 
(617) 327-7272 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El VERANO, 
CA 95433 800-635-3493 - 


WORLD,S SMALLEST 
FM TRANSMITTER 
ALL OTHERS OBSOLETE! 
Mew Surface Mount Technology XST500 
(SMT) makes the XST500 the 
smallest most advanced FM trans- , E 
mitter you can buy! Powerful à |. 
stage design provides greatest #7 : 
range of any unit available today "s. p | 
It can transmit whispers up to a venti 
mila away. Powered by 9V battery 
i| works with any FM receiver and TN 
is easily tuned over tha FM radio - AS | 
band. Order our easy to assemble з | 
E-Z Kit with all chip components PET IET Т meet a 
pre-assembled to the circuit board. DOETE E Гез 
CHECK, VISA, MC, MO Ш Le 

$44.95 сооп san extra а 
SATISFACTION GUARANTEED. mE 
1-800-336-7389 oom 
XANDI ELECTRONICS - SINCE 1984 - 
201 E Southern Ave, Suite 205, Tempe, AZ 85282 


EDUCATION & INSTRUCTION 


FREE VIDEO External BA/BS, MS/MBA, PHD 
LAW. Accredited, financial aid, (800)688-3542, 
LA SALLE UNIVERSITY, Dept. #618, Man- 
deville, LA 70470-4000. 


Bea home inspector! 1 
Train at hometearn what the Î 
pros know. Start your own prof- 
Кү! пане home inspection business. I 
LSE, Free literature: 800-223-4542. | 


£z school of Home Inspection 
Dept.PPK109,6065 Roswell 


Road, Atlanta, Georgia 30328 ЕТ 


= cR Name Age | 
M Address — pia ay | 
City -stale Zip 

| 


| T 


| L anc m uad e C Ges 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


LEARN PRIVATE INVESTIGATION. FREE In- 
formation. Valley Press, 515 North Third, Paden 
City, WV 26159. 


Learn VCR repair! fa 


Home study. Learn high-profit 
repairs without costly equip- 
ij ment. Free career literature. 


| Call 800-223-4542 


| The Schoo! of VCR Repair a * 
eee рју ерут P. 


PARALEGAL GRADED CURRICULUM. Ар- 
proved Home Study, Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, Р.О. 
Box 871449, Department PS, Dallas, TX 75287. 
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EDUCATION & INSTRUCTION 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelor's, Master's, 
Doctorate, fully approved by California State 
Superintendent of Public Instruction. Prestigious 
faculty counsels for independent study and life 
experience credits. Free information: Richard 
Crews, M.D.(Harvard), President, Columbia Pa- 
cific University, Dept. 2R59, 1415 Third St., San 
Rafael, CA 94901:  800/552-5522 or 
415/459-1650. 


[i Ws 


Earn A Deg | 
\ ^ Electronic. ) 
Engineering \ 
Fully accredited with over 150,000 “Oue ar 
world-wide graduates. Founded in 1934. Send 
for Free Home-Study Course Catalog. Cleveland 


Institute of Electronics, Dept. А7РОВ 1776 East 
17th St., Cleveland, OH 44114-3679 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


SOLVE TRIANGLES in seconds. CHILD can 
learn in 30 minutes. $6.00 Lamothe, 5908 
Adderley, Long Beach, CA 90808 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826PS, BENEICA, CA 94510. 
800 835-8535. 


WANT A FREE COLLEGE EDUCATION? for 
SCHOLARSHIP KIT, send $5.00 money order 
to: Capitol Enterprises, Scholarship Dept.-3, 
P.O. Box 31247, Washington, D.C. 20020 


ELECTRIC VEHICLES | 


VOLKSWAGEN CONVERSIONS. INFORMA- 
TION! 1-800-KAYLOR-K. PUBLICATIONS, 
VIDEOS, COMPONENTS. KAYLORKIT, POB 
1550Р5, BOULDER CREEK, CA 95006-1550 


ELECTRICAL SUPPLIES & EQUIPMENT 


Infiniter™ Laser Pointer 
Attracts the attention of your audience 
| Presenting, Conferencing, Instructing, Directing 


Model # NBK Pen Style, Gress casing 


а———:——$49 وو‎ 


Model # 210 Dual function, Aluminum casing 


— $49.99 


PFDA approved X include 2 "ААА" Batteries 1 vear warrants 


Order call: 800-520-8435 
Quarton uo. co. 


7042 Alamo Downs Parkway. Suite 250. 
San Antonio, Texas 78238-4518 
Tel: (210) 520-8430 Fax: (210) 520-8433 


DEALER AND REP. WANTED 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL 
1-800-467-5566 EXT. 8060 


` RESUMES CUSTOM PREPARED "Rent-A- 


Secretary” $29.95 1ST Aide Secretarial, Epping, 
NH 03042-0371 


STOP! NEED A JOB? Assemble easy products 
from home! 1-800-377-6000 ex6055. 


. CANTS 


FREE | 


HELP WANTED FOR INVENTORS | 


$1,500 WEEKLY mailing our circulars!... GUAR- 
ANTEED!.. Begin NOW!.. FREE packet! 
MESA-L2, Box 4000, Cordova, TN 38018-4000. 


ASSEMBLERS: Easy work, excellent income to 


assemble products at home. 1-800-598-0916 | 


DEPT. HA-95 


EARN MONEY Reading books! $30,000/yr. In- 
come potential. Details. (B05) 962-8000 Ext 
Y-20025 


Earn up to $339.84 per week! Assembling our 
products at home! Free details! Rush SASE 
LMD Associates, P.O. Box 597352, Chicago, IL 
60659 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext.6050. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1)805 962-8000 
Ext.B-20025. 


ENERGY SAVING - | 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll Free 1-800-333-3294 
(Message). 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages. 
Featuring Sun-Lite(tm). Solar/electric vehicles, 
conversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


FINANCIAL 


DEBT CONSOLIDATION. Reduce Interest. Cut 
payments 30--50%. Stop collections. Avoid 
Bankrupcy. Licensed/ Bonded. (Mon-profit) 
MCCS (800) 590-7474. 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. 


MILLIONS AVAILABLE OVERSEAS OFF- 
SHORE CASH NO CREDIT REQUIRED UN- 
LIMITED SUPPLY FIRST 10,000 APPLI- 
GUARANTEED ACCEPTANCE 
CONFIDENTIAL, DETAILS FORWARD. $5.00 
W-B-I-C 4616 WEST SAHARA AVE, SUITE 
#313 LAS VEGAS, NV 89102 


OVERDUE BILLS? Bad credifs no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC. Dept PS, P.O. Box 
26397, Birmingham, AL 35226 or call (800) 
869-0607 


| FOR INVENTORS 


WORK DIRECTLY WITH  ' 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER 
35 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 

and record of invention. 

Overseas production, prototypes 
and research readily avaliable. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 

Also specializing in 
copyrights and trademarks 
Less than 45 min. flight time to 

US Patent Office 


MICHAEL I. KROLL 

REGISTERED PATENT ATTORNEY 

US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


Сан toii free | 

US & Canada } 800-367-7774 

OUTSIDE USA 516-367-7777 
FAX 800-367-7773 


AVOID INVENTION SCAMS- Free investigative 
reports exposing invention marketing compan- 
ies. Patent Research 1-800-428-5779 
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invention Protection Certificates. 


CAN WE S.E.L.L.tm YOUR IDEA. Discover our 


exclusive S.E.L.L.tm System. Patents, Licens- - 


ing, Marketing, Free Evaluation. Harshaw Re- 
search 800-451-1326 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FIXED FEE PATENT Applications. Contingency 
Patent Licensing, Enforcement. David Fink, Esq. 
203-325-3344 


FREE help for inventors! No charge for protec- 


tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382 


HAVE AN IDEA? INVENTORS for FREE IN- 


FORMATION PACKAGE/FREE REVIEW, call 
FREEDOM MARKETING, INC (800) 932-4298. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 


| CORP. for free information. Serving Inventors 


since 1975. 1-800-338-5656. 


INVENTORS’ DIGEST. Americas ONLY In- 
ventor's Magazine. $22/year. Satisfaction guar- 
anteed. 1-800-838-8808. 


The Logical Process ® 
Inventors 


Your first step is important!! 
Comprehensive patenting 


and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


|| Call for free advice 800-458-0352 | 


INVENTORS -- NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 


SANDS! REVOLUTIONARY IDEA 
PROTECTION/MARKETING METHOD! NON- 
PROFIT ORGANIZATION. FREE 


INFORMATION-24 HOURS: 1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
tion, C-7-Fl-4, Fremont, Ohio 43420. 


PATENT AND DEVELOP Your Invention. Reg- 
istered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 


Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY | 


11746-4879. (516) 499-4343. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VA 23229 


PATENTS DEVELOPED. MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT'S OFFICE FORMER EXAMINER & 
MANUFACTURERS REPRESENTATIVE. Free 
PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10279 


REGISTERED PATENT ATTORNEY, FOR- 
MER PATENT EXAMINER. FREE PATENT! 
TRADEMARK INFORMATION. MARK 
BENDER 1539 Franklin Avenue Mineola, NY 
11501. 1-800-689-6777 ` 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 


REGISTERED PATENT ATTORNEY David 
Thompson. Free patent/trademark cost informa- 
tion: 1-800-410-3943, anytime. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS 
MAGAZINES! SAMPLER: 3/$2.98 FREE BRO 
CHURE. MULTINEWSPAPERS, Box 866-39 
Dana Point, CA 92629 


FOR THE HOME 


OUR TV SCREENS Make The Difference, Y out 
Want BIGGER? Call Us 1-800-500-1747. 


Whole House Surge Suppessor- Reynolds Ra 
diant Barrier Insulation- SASE HEI, Box 50072 
Knoxville, TN 37950 


` HEARING AIDS 


TOP QUALITY- HUGE SAVINGS- FREE 
CATALOG. Home trial. SCI HEARING 3242 W 
152nd Str, Gardena, СА 90249 Са! 
1-800-414-1551 


oe 


FREE 
CATALOG! 
New Hearing Aids 


| * All Models 
| * Huge Savings Os 
| * No Salesman will call 


Try Before You Buy! 
Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HEARING AIDS - GUARANTEED LOWES' 
PRICES! No huge commissions. Home trial 
terms. All makes. We're the oldest, bigges 
best. Custom instrument specialists. Free i 
formation,(BOO) 323-1212. Lloyds- PSC. | 


HYPNOTISM 


GOVERNMENT COVER-UP. Hand Held De 
vice; Mind Altering Causing- gode To Pa 
amnesia. For Info, Send $10, Hitek POB 951 
Bedford Park, IL 60499 | 


INVESTMENT OPPORTUNITIES 


1000% RETURN Low Cost Stocks = High Profit 
| Tremendous Profits From Penny Stocks. $3.00 
Booklet Guarantee. Unforgettable Publishing 
19521 Sierra Canon, Irvine, CA 92715 


INVENTIONS 


INVENTIONS, ideas, new products! Presents 


tion to industry. National — expositio 
| 1-800-288-IDEA. 
INVENTIONS WANTED 


GRANTS AVAILABLE For prototypes, bu 
ness start-up, etc. TITAN Corporation Вох 8 
Steward, IL 60553 


INVENTORS: Free Patenting Information К 
The Concept Network Represents people wi 
new Product Ideas. Prototype or schematic 
preferred: but not required. Call toda 
1-800-835-2246 ExL67. 


KITES 


-KITES- 


| FREE COLOR CATALOG ` 
Choose from over 200 kites. 
Many unusual & innovative designs 

i Call or write for your catalog today! 

| Into The Wind « (воо) 541-0314 


1408-Р Pear! St., Boulder, CO 80302 


: LOANS BY MAIL 
BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 


‘DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


‘BORROW $500-40,000! "Overnight" on Signa- 
ture. Keep indefinitely! Action, Box 5499-Y, 
Diamond Bar, CA 91765 


DIRECT LENDER FINANCING! All Credit in- 
vited to apply! Call 24 hrs. 1-800-873-1279 


FAST LOANS $500-$100,000. NO COLLAT- 
ERAL. BAD CREDIT? BANKRUPTCY? HI 
DEBTS? BEHIND PAYMENTS? PERSONAL, 
DEBT CONSOLIDATION, BUSINESS, AUTO, 
HOME. 1-800-716-4385 24 HOURS. 


|SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


| MISCELLANEOUS > | 


ойт SMOKING. Our "No Smoking Formula” is 


a revolutionary breakthrough that will help you: 
дин smoking. Additional information $1.00 OR 
send $34.95 and we'll send you this revolution- 
ary product. HEALTH Enterprises, Box 835, 
Denver CO 80237 


| MONEYMAKING OPPORTUNITIES 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS АТ HOME. TOLL FREE. 
1-800-467-5566 EXT..6517 


NEW PRODUCTS 


Unique Catalog. 180+ Electronic Products. Top | 


Mfgrs. Send $5.00 Cash/Check. Plains Cor- 
poration, P.O. Box 272, Spring. MN 55384 


OF INTEREST TO ALL 


AUSTRALIAN DISTRIBUTOR SEEKS EXCLU- 
SIVE INNOVATIVE PRODUCTS FOR AUS- 
TRALIAN MARKET. PARTICULARS AND SAM- 
PLES TO: EZY- ENTERPRISES, 5179 
S.C.M.C. NAMBOUR, AUSTRALIA 4560. 


Install your own Water Purification Systems. 
Manual $2. Budget Systems, PO Box 12491, 
Odessa TX 79768 


QUALITY BLACK LEATHER PAGER CASE 
with new tinted glare reducing window, for 
tandard motorola bravo pagers. Only $9.95 


+1.00 S&H to T&L WORLD TREASURES, | 


2.0.8. 800443 CA. 91380. 


О PLANS, BLUEPRINTS 


omemade FireAnt Trap. Send $2.00 for 
Plans, C & D, PO Box 1180, Lewisville, TX 
75057. 


DAK-FRAMED GLASS COFFEE TABLE. 
Plans $4.35. GRAPHTECH, Route 5 Box 321, 
кереп, S.C. 28108 


UNDERGROUND WATER FINDING DEVICE. 
INEXPENSIVELY MADE. "PLANS" $5.95 M/O, 
JEFFERY WOODCOCK. Rte, Box 7588, 
CRAWFORDVILLE, RE: 32327... De 


THE LOOKOUT PLAYHOUSE 
Build this 848 playhouse your kids will enjoy i 
for years. Heavy duty 

design. Detailed plans 
only $10.95. Check or 
Money Order. 

Send To:Practical 
Plans, Inc., Dept. 
P501, PO Box 130833, 
Birmingham, AI. 
35213 AL. Res add 45€ sides ша 


PLANS, BLUEPRINTS _ 


Unique device protects padlocks from boltcut- 
ters. Plans $7.50 AST Eenterprises 110 E. 
Hawthorne, Fallbrook, CA 92028. 


PLANS & KITS 


- Dome Homes - Pre-cut kits - Superinsulated - 


Dome Tour Video - Natural 


1-800-733-7107. 


Spaces 


Square- panelled DOME $10. FUEL-LESS air 
engine $10. PLANS Box 39, Clyde, Alberta 
TOG-OPO 


[Concrete Dome Kil (800)608-0001 


Monolithic Constructors, Inc. Free Brochure 
PO Box 479-H - Italy, TX or $19.95 
Video 


i, 


7555] 2: 
Build your awn strong 
concrete Monolit hic 
Dame"! Offices, i 
homes, siad 
cabins, rental 


units, etc 
TIKI ORDER MY EASY STEP-BY-STEP GUIDE 
| Bie И os нон то BUILD A CUTE ROUND OR 
OVAL SHED,PLAYHOUSE,OR DOG HOUSE, ALL SIZES 
SECTIONAL BOLT TOGETHER CONSTRUCTION, STYLISH. 
DON'T BUILD AN UGLY BARN 5 
SEND $16 POST.PD. TO, 


TIKI PLANS, 
89 5. 1 ST. М. 
MANTUA,UTAH 84324 


E зган ш iE 


PLASTICS | 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For Casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00. CASTOLITE, 
Dept. 94L/PS, 4915 Dean, Woodstock, IL 60098 


RUBBER, plastic compounds, techniques, 


sources. Free information: Caster, Box 
16586V8, Memphis, TN 38186-0586. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725 


| CALIFORNIA. Acreage. Lots $50 down. $50 


monthly. 4602 Ethal Ave., Sherman Oaks, CA 
91 423 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, starting at 
$11,900. Easy Owner Financing. Guaranteed | 
Access. Warranty Deed. Free Color Brochure. 


Rocky Mountain Timberlands 


1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-8088 


Call Toll Free: 1-800-682-8088 — 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887 (4JG6) 


GOVERNMENT HOMES from $1 (U repair). 
Delinquent tax property. Repossessions. Your 
area (1)805 962-8000 Ext. GH-20025 for current 
repo list. 


NS ONLY 


20 acre claim. program still | available, get yours for 

$20 goverment fee, in AK, AZ, AR, CA, CO, ID, MT, | 

NV, NM, OR, UT, WA, WY. For complete, step-by- | 

step package including maps, telephone helpline, fil- | 

ing forms, etc. send $20; or for more information send | 
Pi 


| $3. PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, | 
it's much easier and only costs $1. per "m, 


р 
| 
| 


RECIPES 


THE PERFECT CHEESECAKE, $3. SST Cor- 
poration, Box 24690, Edina, MN. 55424. 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL MAILPOST, 
2421PS Pratt, Chicago, IL 60645, 


312-764-0100, 800-890-431 99 


ROOFING 


FLAT ROOFS - SAVE 70% Solve any problem. 
Any size roof. Revolutionary reinforced acrylic 


| system. Easy, safe, foolproof. Proven 25 years. 


We manufacture, consult, instruct. FREE In- 
formation: PSH Roofage, P.O. Box 20784, 
Lehigh Valley, PA 18002-0784. 


[STOPPING ROOF PROBLEMS | 
on flat, sloped and geo-dome roofs since 1978. | 
Liquid applied Fiberglass Reinforced Acrylic 
Roofing System. It Waterproofs. Apply on metal, 
waferboard, asphalt, styrofoam, plywood & other 
new roof sheathing materials. For commercial, 

| industrial & residential roofs. Stops leaks & roof 

rumble in mobile homes. Weatherproofs solar | 
panels, sky lights, fiberglass roof panels. Stops | 
rust on metal and structural steel, bridges, etc. | 


= We still have areas 


available in various 
| POLAR SEAL 
| | | ROOF SYSTEMS 


regions for Dealers 

and Distributors 

Inquiries are 
i welcome. | 
SbF cal POLAR SEAL | 
fl ip 1-800-343-7663 | 
wy MON-FRI 8AM - 5PM | 
$ FAX 1-219-356-1859 | 

_ HUNTINGTON, IN. | 


SATELLITE TV 


FULL COLOR NORTH AMERICAN SATEL- 
LITE POSTER! Used by NBC, PBS, 22"x28" 
Communications satellite arc; C-Band, Ku-Band 
frequency tables. $14.99, (outside U.S. add $3) 
KEYSTONE, DEPTPS, Р.О, 2755, Salt Lake 
City, UT 84110-2755 m 


Satellite-TV FREE 


[700% Satisfaction 56 Page 
Catalog Buyer's Guide 


| Guarantee 
: All Major Brands 


: Complete Systems | 
» Accessories. 
: Huge Savings 

* Easy Installation 

» Completa Iniruet. 


Over 40,000 Satisfied Customers | 
1-800-334-6455 | 


IA 720-5121 Fax 118-728-4879 


SKYVISION INC. 
1030 FRONTIER DRIVE 
FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF! 


Get Sound For Your VIDEOCYPHER il. No 
Codes Needed. $19.95. Nassirian, Box 382, 
RioLinda, CA 95673. 


SAVE BIG! SATELLITE DEALERS BUY 
FROM US. YOU CAN, TOO! FREE BUYERS 
GUIDE/ CATALOG. 42 YEARS IN BUSINESS. 
ANTENNA KING, 1-800-814-5377. 


SUPER low satellite prices. Free 32 page | 
catalog. Satman, 800-472-8626 


SCIENCE & CHEMISTRY 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-927-2700 | 


| plumbing needed, 


| SCIENCE & CHEMISTRY — — 


EARTH IN COLLISION. Remember Jupiter? 
What about Earth? Call 408-345-2359 for source 
of current scientific evaluation. 


“EXPERIMENTERS” LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


LABORATORY GLASSWARE, equipment, 
Vacuum Pumps. New & Used. Unbeatable 
Prices. Catalog $2.00. Reynolds' Scientific, P.O. 
Box 3728, Pinedale, CA 93650-3728. 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 


| PYROTEK, P.O. Box 1, CATASAUQUA, PA 


18032 717-256-3087 


| SPACE-AGE POWDER absorbs 800x its weight 
| in water. Magic tricks and gags galore. 20 gm 


$9.95. SciTech, Inc., P.O. Box 789, Lemont, PA 


| 16851-0789 


STAMP COLLECTING 


DISCOUNT, STAMPS, PACKETS, FRE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY — 


Fu ‘Metal Cutting Lathe $129. 45. Det 12418 
Nightingale. Lane, ‘Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


LATHES 
‘Starting at $390 
‘Mills -Metals -Books 
‘Precision Instruments 
Catalog $ 1.00 
513-322-8562 (800 number for orders) 
CAMPBELL TOOLS COMPANY 


2100-P SELMA RD - SPRINGFIELD, OH 45505 


Compact 5 


POLY DRUM CONCRETE TYPE MIXERS. 
Replacable Drums Industriali Food Grade Pol- 
ymaid, 1181 Baskins, Largo, FL 34648. 
1-800-206-9188 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Waterwise Purifiers... homemade distilled. 
(800) 874-8028. Box 45982, Center Hill, FL 
33514-0459 


“Гуе been advertising in 
Pop. Sci. for the past 
50 years on a 'till forbid basis. 
It's one of the best 
publications for running 
classified ads. I would 


recommend it to everyone in 
the mailorder business!" 


Melvin Powers, author 
"How to Get Rich 
in Mailorder." 


Reach 4.5 million readers every month with an ad in Popular Science Classified Opportunity Mart. November ‘94 issue deadline (on sale October 11th) is August 12th. Rates: $13.00 per 
ord. Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $725.00 per inch. Payment with order, or charge your Visa, MasterCard, American Express 

or Discover Card (give number and expiration). Advertisers using box number in ad must furnish name and street address for our records. Send order and 

remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 800-445-2714 ext. 5163 or 5132. FAX # 212-779-5568. 


Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All orders are 
subject to the applicable rate card, copies of which are available upon request sent to the addresss provided. 


s. Randi Cohan, Paul Walker, Classified Advertising Representatives 
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LOOKING AR 


EDITED BY CANDACE GOLANSKI 75 Years AGO 


FLYING AIRCRAFT CARRIERS 


25 Years Aco 4 


hy not launch a flying machine from a Zeppelin?” The 
idea of using the rigid dirigible to launch and retrieve 
aircraft was tested by the British. “Not only сап the airplane 


leave the Zeppelin in full flight at any instant, but it can re- eed money w ae le 
i turn just as easily. The trick requires skillful piloting and a WÜbanks are closed? Ne o 
(m | nice regulation of air speed, however."—September 1919 sweat with this dis- - 
z | | Inthe early 1930s, U.S Navy rigid airships, the Akron and penser. Just insert your 


the Macon, carried five or six Curtis F9C-2 biplanes in internal plastic card, pun m 
hangars. The airships served as mother ships, following a central- your ab cd identit al f ca- 
ized route, while the planes performed reconnaissance missions. 


ut 
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50 Years AGO 


INSULATING GLASS - 


one cof ici айе камы сүн 


new glass sandwich less 
than a half inch thick 
may soon replace the storm 


25 Years AGO 


sash and window pane. Two BIGGEST Nuke 
layers of glass bound 

around the edge with an | he Tennessee Valley Au- 
airtight seal have a thin 100 Years Асо thority is building the 
layer of dehydrated air be- | largest atomic generating 
tween them. This insulated HARNESSING NIAGARA | project in the world. The 
glass has been shown to Brown’s Ferry Nuclear 
prevent frosting on win- he ability to transmit Plant in Alabama is expect- 
dows, to screen out 20 per- power over long distances | ed to cost $392 million and 
cent more noise than a sin- using alternating current supply 3,195,000 kilowatts. 


gle pane, and to maintain made it feasible to harness The plant will consist of 
as much as a 20 degree dif- for commercial use part of three reactors, with the 
ference in temperature be- the water power that is “at first expected to come on 
tween its two sides. present running to waste line in 1970 and the last by 
—September 1944 over the gigantic cataract” 1972.—September 1969 
Special coatings and at Niagara Falls. The total The Brown’s Ferry Nu- 
glazings, along with gas- power available—more than | clear Plant had cost almost 
filled double-pane glass, double the five million $1 billion by the time the 


allow windows 
better insula- 
tion from 

heat, cold, 
noise, and 
ultra- 


horsepower on the falls— 
was computed to be “equal 


to the total of all the steam- 


generated power in the 
world."—September 1894 
Hydroelectric power 


third reactor came on line 
in 1977. By 1985, all three 
reactors had been shut 
down for modifications. One 
unit came back on line in 
May 1991, and another is 


violet , plants at Niagara Falls to- expected to be ready by late 
radia- | day generate a total of some 1995. The energy require- 
tion. | 4,300,000 kilowatts. ments of the area are being 

—- reviewed to determine if 

ies | there is a need for the third. 

д make an easy transition 

5 50 Years Aco from military to recreation- 

a al use for tours of the sea 

P А Tomrepo Bur floor. Two riders in dive _ 

Bi For Two suits sit astride the 21-foot- 

H long cylindrical chassis. 

WE Һе јеертагіпе, ап “un- Movement in all directions 

| derwater motorbike” is controlled with a joy- 

N || used by the British to at- — stick. The battery-powered 

i | tach explosives to unsus- — minisub has a range of ten 

i | pecting enemy ships, will miles.—September 1944 
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EUIMLL hide 
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It's the latest addition 
to the #1 selling line of 
po information 


organizers. It features 
a pen-based graphical 


User interface, 512K of 


memory and all the tools 
you could ever want in 
a 10.5 ounce package. 
And the new "ultra- 
compact fax modem" 
only adds 1.27 ounces 
and requires no addi- 
tional cables or setup 
for use. Best of all, it 
can remain attached to 
the Wizard and still fit 
in a pocket or purse. 
The unit's built-in fax 
software permits users 
to send a drawing, a 
letter, or even an entire 
folder of documents. The 
software also provides 


and connect to on-line 


services like CompuServe? 


A word processor 


with cut paste, and a 
variety of text styles 
enables you to produce 


directly on the screen 
using the Wizard's 


And when it comes 
to time management, 


LLL 


calendar views, 3 
phone directories, a 


THE NEW WIZARD OZ-9520FX. 


professional-looking 
letters. Completed 


documents can then be 


stylus or your finger. 
Images can also be 
imported from a PC or 


To Do list, and there's 
even a function that 
allows you to enter 


the optional PenCell® 
spreadsheet card. 


Using Computer Link 
software, data can be 
transferred to and from 
a PC or Mac® And 
the optional wireless 
adapter enables 
Wizard's infrared tech- 
nology to make this 
transfer effortless. 


And “ea ever шз 
any questions there's 
even a built-in tutorial 
with explanations and 
diagrams for every 
function. But, until 
you get one, fax us 
at 1-800-74-SHARP. 
We'll answer your 


(IT WOULD BE EASIER то TELL You WHAT IT DOESN'T DO) 


a speed-dial directory 
and automatically 


creates a cover sheet 
for outgoing faxes. By 
entering the terminal 
mode the OZ-9520FX 
uses — or VT. | д 


Kennen to send and 
receive electronic mail 


beamed to a colleague's 
Wizard с or "ouput wire- 


ssy k loa Td compat 
printer with the optional 
infrared adapter. 
Scrapbook allows 
you to draw and store 
hand-written words or 
maps and diagrams 


Mac? into Scrapbook 
enabling telephone 
entries, for example, 
to have portraits or 
maps attached to 
them. A unique Filer 
system-of graphically 
represented folders- 
groups related 
information together 
by subject, making 
it ideal for project 
management. 


annual events, like 
birthdays and anniver- 
saries, so you'll never 
miss а momenti 


The Wizard is your 
virtual office. No matter 


where the day takes you, 


creating a spreadsheet 
Is as easy as inserting 


questions about the 
OZ-9520FX and 
tell you about our 
high-end OZ-9500 
and OZ-9600II 
series. Or call us at 
]-800-BE-SHARP 
and we'll help locate 
your nearest dealer. 
It's just about the only 
thing this Wizard 
can't do for you. 


THE NEWWORKPLACE 


WIZARD‘ carried By The Most Organized People On Earth. 


LC 


wv COPIERS * FACSIMILE * LASER PRINTERS * NOTEBOOK COMPUTERS * COLOR SCANNERS * PERSONAL DIGITAL ASSISTANTS * CALCULATORS 


CORDLESS TELEPHONES © TYPEWRITERS © WORD PROCESSORS • WIZARD” ORGANIZERS 


1994 Sharp Electronics Corporation. CompuServe*is a registered trademark of CompuServe, Inc. Marc" is a registered trademark of Apple Computers, Inc. PenCell*is a registered trademark of PenWare, Inc. Simulated screen image, 


SHARP. 


Jedes m MINDS 
P PRODUCTS” 


COME SHAR 


Roadmaster. 
[ts 260-HP engine is so. 
popular the spark plugs — 
have already 

gone platinum. / 


It should be a record-breaking year 


for Roadmaster. Because along with 


dual air bags and anti-lock brakes _ 
Roadmaster now has a new 260-horsi 


The New Symbol For Quality — 
In America. 


| BM 01994 GM Corp. All rights reserved. 
Roadmaster is a registered trademark of GM Corp 
Buckle ир, America! 
*EPA estimated MPG 17 city. 25 highway 


